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@ 2-Phenylbenzoxepln derivative. 

@ 2-phenylbenzoxepin derivatives having a hypoglycemic 
activity, hypotensive activity, and plateles coagulation inhibit- 
ing activity, a process for production of the derivatives, and 
pharmaceutical compositions containing the derivatives. 



10 
<0 

10 
01 



a 

ui 



ACTORUM AG 



STY-6184 

0250265 



- 1 - 

2-PHENYLBENZOXEPIN DERIVATIVE 



The present invention relates to new 2-phenyl- 
benzoxepin derivatives and a process for production 
5 thereof, and to a pharmaceutical composition containing 
the derivatives. 

Diabetes is classified into two types: 
type I, an insulin-dependent type, and type II, a 
non- insulin-dependent type. In the therapy of type II 
diabetes, which is suffered by more than 90% of all 
diabetics, in addition to the dietary regimen which is a 
major method of curing diabetes, sulfonylurea compounds, 
sulfonylamide compounds and biguanide compounds are used 
as therapeutic agents for alleviating diabetes. However, 
a long-term internal administration of these agents may 
cause various side effects, such as hepatic disorders, 
severe hypotension, and the like. 

Accordingly, the present invention provides new 
2-phenylbenzoxepin derivatives exhibiting an excellent 
hypoglycemic activity, pilatelet coagulation-inhibiting 
action, and hypotensive activity. 

More specifically, the present invention provides a 
2-phenylbenzoxepin derivative represented by the follow- 
ing general formula (I) : 




wherein R 1 and R 2 independently represent a hydrogen 
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atom, halogen atom, hydroxy 1 group, methyl group or 
methoxy group; 

R 3 and R 4 independently represent a hydrogen atom, 

lower alkyl group or the group -( CH 2* n ~ Y ' wherein £ 
represents an integer of 1 to 5 and Y~represents an 
optionally substituted aromatic group or heterocyclic 
group; or 

R 3 and R 4 , together with a nitrogen atom to which 
they are bonded, form an optionally substituted hetero- 
cyclic group; and 

R 5 represents a hydrogen atom, halogen atom, 
optionally substituted alkyl group, hydroxymethyl group, 
or optionally esterized or amidated carboxyl group, and 
a pharmaceutical ly acceptable acid addition salt thereof. 

The present invention also provides a pharmaceutical 
composition comprising a 2-phenylbenzoxepin derivative 
or pharmaceutically acceptable acid addition salt 
thereof, and a pharmaceutically acceptable carrier. 

Moreover, the present invention provides a process 
for the production of the above-mentioned 2-phenyl- 
benzoxepin derivatives and a pharmaceutically acceptable 
acid addition salt thereof, comprising the steps of: 

(a) reducing a compound represented by the 
following formula (VI) : 




defined above; or 

(b) for production of a compound of the 
formula (I) wherein R 3 and R 4 repr sent a hydrogen atom, 
reducing an oxime repr sented by the following 
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formula (VII) : 

,1 0 N-OH 



R 



Yi 



R 5 



wherein R 1 , R 2 and R 5 have the same meanings as defined 
10 above, and if necessary, hydrolyzing the reduced 
product; or 

(c) for production of a compound of the 

o 4 
formula (I) wherein R represents a hydrogen atom and R 

represents the group -( CH 2 > n " Y wherein H and Y have the 

15 same meanings as defined above, reacting a compound of 

3 4 

the formula (I) wherein R and R represent a hydrogen 
atom with a halogen compound represented the 
formula (VIII) : 

X-(CH,) -Y (VIII) 
i n 

2 0 wherein X represents a halogen atom and n and Y have the 
same meanings as defined above; or 

(d) for production of a compound of the 

3 4 
formula (I) wherein R represents a hydrogen atom and R 

represents the group -(CH 2 ) n -Y wherein n and Y have the 
25 same meanings as defined above, reacting a compound of 

the formula (I) wherein R 3 and R 4 represent a hydrogen 

atom with a halogen compound represented by the 

formula (VIII' ): 

X-CO-(CH 2 ) n-fl -Y (VIII 1 ) 
3q wherein X represents a halogen atom and n and Y have the 

same meanings as defined above, and reducing the 

product; or 

(e) for production of a compound of the 

■ 3' 4 

formula (I) wherein R represents a methyl group and R 
35 represents the group -< CH 2 > n ~ y ' wherein n and Y have the 
same meanings as defined above, reducing a compound 
represented by the following formula (X): 
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(X) 



wherein R , R , R , n, and Y have the same meanings as 
defined above; and optionally 

(f) converting the resulting compound to 
salts, or a resulting salt to other salts, or a free 
compound. 

In the definitions in the general formula (I) 
to (X) , halogen includes fluorine, chlorine, bromine, 
and iodine. 

The lower alkyl group preferably includes an alkyl 
group having 1 to 6 carbon atoms, such as methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isobutyl, tert-butyl, 
pentyl, hexyl groups, and the like. 

The aromatic group as Y in the substituent groups 
R 3 and R 4 is, for example, phenyl, tolyl, xylyl, anisoyl, 
dimethoxylphenyl, trimethoxylphenyl', chlorophenyl, 
hydroxyphenyl, dihydroxyphenyl , alkyloxycarbonylphenyl, 
hydroxymethylphenyl, halogenophenyl, or halogenomethyl- 
phenyl. 

The heterocyclic group as Y in the substituent 
groups R 3 and R 4 is, for example, pyridyl, pyradinyl, 
pyrimidyl, furyl, or thenyl. 

The unsubstituted or substituted heterocyclic ring 
formed by R 3 and R 4 , as well as a nitrogen atom to which 
R 3 and R 4 is bonded is, for example, a pyrolidine ring, 
piperidine ring, piperazine ring, morpholine ring, or 
thiomorpholine ring. 

The optionally substituted alkyl group R is, for 
example, halogenoalkyl, C, ^ C fi straight, branched or 
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cyclic alkyl. 

The compound of the present invention represented 
by the general formula (I) can be produced by various 
processes. 

5 For example, a known oxabicyclopentane derivative 

represented by the general formula (II) : 




(ID 



wherein R , R and R represent a hydrogen atom (P. 

15 Bennett, et al., J. Chem. Soc. Parkin Trans. I, (12), 
2990 (1979), or a compound of the formula (II) wherein 
R 1 , R 2 and R 5 have the same meanings as defined above, 
which compound can be synthesized according to the same 
procedure as described in J. Chem. Soc. , supra, is 

20 dissolved in an inert solvent such as benzene and then 
reacted with tri-n-butyltin hydride and azobisiso- 
butylonitrile to form an benzoxepin derivative repre- 
sented by the general formula (III) : 




(III) 



wherein R , R and R have the same meanings as defined 
above. 

The compound of the formula (III) is then dissolved 
in an inert solvent, for example, an ether such as 
35 diethyl ether, and reacted with bromine to form a 
compound represented by the general formula (IV) : 




0250265 



- 6 - 




(IV) 



wherein R , R and R have the same meanings as defined 
above • 

Next, the bromide compound of the formula (IV) is 
reacted with an amine represented by the general 
formula (V) : 



wherein R and R , have the same meanings as defined 
above, to form a compound represented by the general 
formula (VI) : 



wherein R , R , R , R and R have the same meanings as 
described above. In this reaction, an inert solvent 
such as ben2ene, methanol or the like can be used as a 
reaction medium. 

Finally, the compound of the formula (VI) is 
reduced with a conventional reducing agent, such as 
sodium borohydride, in a appropriate inert solvent such 
as tetrahydrofuran or methanol, to obtain a compound of 
the pr sent inv ntion represented by the g neral 
formula (la) : 




(V) 




(VI) 
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(la) 



wherein R , R , R , R and R have the same meanings as 
described above. 

10 Alternatively, the compound of the present invention 

can be synthesized as follows: An benzoxepin derivative 
represented by the general formula (III) is reacted with 
sodium butylnitrite in the presence of hydrogen chloride, 
in an appropriate inert solvent such as methylene 

15 chloride, tetrahydrofuran, or an ether such as diethyl 
ether, to form an oxime represented by the general 
formula (VII) : 




(VII) 



wherein R , R and R have the same meanings as defined 
above. Finally, the oxime of the formula (VII) is 
reduced with lithium aluminium hydride in an appropriate 
inert solvent such as tetrahydrofuran to obtain a 
compound of the present invention represented by the 
general formula (lb) : 




(lb) 



25 



30 
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12 5 

wherein H , R and R have the same meanings as defined 
above, in a mixture of stereoisomers. 

Alternatively, the compound of the general 
formula (lb) can be obtained by reduction of the oxime 
of the general formula (VII) with zinc powders /acetic 
acid in acetic anhydride, followed by reduction of the 
reduced product with sodium borohydride and alkaline 
hydrolysis. 

The compound of the general formula (lb) can be 
separated into four stereoisomers, by an appropriate 
separation means such as silica gel chromatography. 

The above-mentioned compound (lb) can be converted 
to a compound of the present invention represented by 
the general formula (Ic) : 




12 5 

wherein R , R , R and Y have the same meanings as 

defined above, by reacting the compound (lb) with a 

halogen compound represented by the general 

25 formula (VIII): 

X-(CH-) -Y (VIII) 
z n 

wherein X represents a halogen atom, Y represents an 

optionally substituted aromatic or heterocyclic group, 

and n represents an integer of 1 to 5; or by reacting 

2q the compound (lb) with a corresponding acid halide 

represented by the formula (VIII f ) 

X-C0-(CH o ) ,-Y (VIII 1 ) 
z n— l 

and reduction of the resulting product with an appropri- 
ate reducing agent such as lithium aluminium hydride or 
35 diborane-THF complex. 

Moreover, the above mentioned compound (lb) can be 
converted to another compound of the present invention. 
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For example, the compound (lb) is reacted with carbonyl 
diimidazole to form an oxazolidin compound represented 
by the general formula (IX) : 




(IX) 



wherein R 1 , R 2 , and R 5 have the same meanings as defined 
15 above; the compound (IX) is then reacted with the 
above-mentioned halogen compound (VIII) to form a 
compound represented by the general formula (X) : 




wherein R 1 , R 2 , R 5 , £ and Y have the same meanings as 
defined above; and the compound (X) is finally reduced 
with a reducing agent such as lithium aluminium hydride, 
to obtain a compound of the present invention represented 
by the general formula (Id) ; 




(Id) 



0250265 

- io - 

12 5 

wherein R , R , R , n and Y have the same meanings as 
defined above. 

The compound prepared as described above can be 
converted to corresponding acid addition salts, such as 
5 hydrochloride, maleate, fumarate, tartarate, by treating 
the compound with a corresponding acid according to a 
conventional procedure. Moreover, the resulting salt 
can be converted to a corresponding free compound by 
treating with alkaline solution according to a conven- 

10 tional procedure. ' 

A mixture of stereoisomers of the present invention 
can be separated according to a conventional procedure 
such as column chromatography, for example, silica gel 
column chromatography. 

15 Compounds of the general formula (I) of the present 

invention or pharmaceutical ly acceptable salts thereof 
may be administrated alone, or preferably, formulated to 
a desired formulation, by admixing with a pharmaceuti- 
cal^ acceptable conventional carrier, excipient or 

20 diluent, and the formulation can be internally or 

parenterally administrated. The compound or formulation 
of the present invention is preferably internally 
administrated. The daily dose of the present compound 
is 0.1 mg to 100 mg/kg body weight, depending on, for 

25 example, the condition of the patient. 
Example 

The present invention will now be further illus- 
trated by, but is by no means limited to, the following 
examples . 

30 Physico-chemical properties of compounds obtained 

in the examples are set forth in Table 1. In Table 1, 
R 1 to R 5 correspond to the substituents R 1 to R 5 in the 
general formula (I) . Mixtures of stereoisomers were 
separated into individual isomers, and the physico- 

35 chemical properties of the isomers w re determined. In 
the Table, symbols a, b, c, and d attached to the 
compound numbers show different ster oisomers. 
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Example 1 4-amino-5-hvdroxy^2- r h »"Y 1 - 2 r 3 f * -5-tetra- 
hvdro-l-benzoxepin (Compound Numbers la f lb. lc, and Id) 




10 1.98 g (6.67 m moles) of 4-acetamido-5-hydroxy-2- 

phenyl-2,3,4,5-tetrahydro-l-benzoxepin (R4a; compound of 
Reference Example 4) was dissolved in 60 ml of ethanol, 
40 ml of 4N sodium hydroxide aqueous solution was added 
to the solution, and the whole was heated to reflux for 

15 6 hours. After distilling off the methanol, water was 
added to the reaction mixture, which was then extracted 
with methylene chloride. The extract was washed with 
water, and dried with anhydrous magnesium sulfate. 
After filtrating off the magnesium sulfate, the filtrate 

20 was concentrated to obtain crude crystals, which were 
then recrystallized from a mixture of methanol, ethyl 
ether and hexane to obtain 1.33 g (yield 78.2%) of the 
compound according to this invention. 

By the same procedure as described above, except 

25 that stereoisomers R4b and R4c of Reference Example 4 
were used as the starting compound, stereoisomers lb 
(yield 82.6%) and lc (yield 83.4%) were obtained, 

respectively. 

The titled compounds were also prepared according 
30 to the following process. 3.73 g (14.0 m moles) of 

4- hydroxyimino-2-phenyl-2 ,3,4, 5-tetrahydro-l-benzoxepin- 

5- one (compound of Reference Example 2) were dissolved 
in 200 ml of tetrahydrofurane, 2.12 g (55.8 m moles) of 
lithium aluminium hydride were added to the resulting 

35 solution, and the whole was heated to reflux for 7 hours 
and then cooled. A 3N sodium hydroxide aqueous solution 
was added to the reaction mixtur to destroy the lithium 
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aluminium hydride, and a supernatant was separated and 
dried with anhydrous magnesium sulfate. After filtrating 
off the magnesium sulfate, the resulting filtrate was 
concentrated to obtain a residue. The residue was 
5 applied to a silica gel column (300 g) , and the column 
was eluted with a mixture of methylene chloride/methanol 
(90:10) to obtain stereoisomers la (344 mg; yield 9.5%), 
lb (172 mg; yield 48%) lc (211 mg; yield 5.9%), and Id 
(703 mg; yield 19.7%) of the compound of this invention. 

10 In the following Examples 2 to 9, the same procedure 

as described in Example 1 was repeated except that 
compounds of Reference Examples 5 to 12 were used as 
starting compounds to synthesize the compounds of this 
invention , respectively . 

15 Example 2 4-amino-5-hydroxy-7-methoxy-2-phenyl- 

2,3,4,5-tetrahydro-l-benzoxepin (Compounds 2a, 2b , 
and 2c) 




Compound 2a from compound R5a: yield 76.2%. 
Compound 2b from compound R5b: 92.7%. 
Compound 2c from compound R5c: 85.4%. 
Example 3 4-amino-5-hydroxy-8-methoxy-2-phenyl" 
30 2, 3,4,5-tetrahydro-l-benzoxepin (Compounds 3a, 3b, 
and 3c) 



13 
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Compound 3a from compound R6a: 79.6%. 

Compound 3b from compound R6b: 88.2%. 

Compound 3c from compound R6c: 83.4%. 

Example 4 4-amino-5-hydroxy-8-chloro-2-phenyl- 
2,3,4,5-tetrahydro-l-benzoxepin (Compounds 4a, 4b, 4c 
and 4d) 




Compound 4a from compound R7a: 82.3%. 
Compound 4b from compound R7b: 88.5%. 
Compound 4c from compound R7c: 86.5%. 
Compound 4d by a different process: 9.8%. 
Example 5 4 -amino- 5 -hydroxy- 7 , 8-dimethoxy-2- 
phenvl-2,3,4,5-tetrahvdro-l-benzoxepin (Compounds 5a, 

5b, and 5c) 




Compound 5a from compound R8a: 95.4%. 
Compound 5b from compound R8b: 38.1%. 
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Compound 5c from compound R8c: 66.8%. 

Example 6 4-amino-5-hydroxy-2- (4-methoxy) phenyl- 
2, 3, 4,5-tetrahydro-l-benzoxepin (Compounds 6a , 6b, 
and 6c) 




Compound 6a from compound R9a: 72.2%. 

Compound 6b from compound R9b: 89.3%. 

Compound 6c from compound R9c: 84.3%. 

Example 7 4 -amino- 5 -hydroxy- 2- (4-chloro) phenyl- 
2,3,4,5-tetrahydro-l-benzoxepin (Compounds 7a, 7b 
and 7c) 




Compound 7a from compound RlOa: 57.3%. 

Compound 7b from compound RlOb: 73.7%. 

Compound 7c from compound RIOc: 68.5%. 

Example 8 4-amino-5-hydroxy-2- (4-methyl) phenyl - 
2, 3 # 4 f 5-tetrahydro-l-benzoxepin (Compounds 8a , 8b 
and 8c) 
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41.7%. 
37.8%. 
56.6%. 

Example 9 4-amino-5 -hydroxy- 2- (4-trif luoro) phenyl- 
2, 3, 4, 5-tetrahydro-l-benzoxepin (Compounds 9a , 9b 
and 9c) 




Compound 9a from compound R12a: 37.5%. 

Compound 9b from compound R12b: 63.6%. 

Compound 9c from compound R12c: 64.5%. 

Example 10 4-amino-5-hydroxy-2- (4-methoxy- 
carbonyl) phenyl-2 , 3 , 4 , 5-tetrahydro-l-benzoxepin 
(Compounds 10a, 10b and 10c) 




220 mg (0,42 m moles) of 4-acetamido-5-hydroxy-2- 
( 4-methoxycarbonyl ) phenyl- 2 , 3 , 4 , 5-tetrahydro-l-benzoxepin 
(R13a, R13b or R13c; compounds of Reference Example 13)- 
was. dissolved in 7.5 ml of methanol, 7.5 ml of 10% 
sodium hydroxide aqueous solution was added to the 



- 15 




Compound 8a from compound Rlla: 
Compound 8b from compound Rllb: 
Compound 8c from compound Rile: 
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resulting solution f and the whole was heated to reflux 
for 24 hours, and then cooled. Hydrochloric acid was 
added to the reaction mixture to acidify the mixture, 
which was concentrated to dryness under. a reduced 
5 pressure by an aid of benzene. The residue was dissolved 
in methanol and then etheric solution of diazomethane 
were added, and the whole was stirred for an hour. 
After distilling off the solvent, the residue was 
partitioned between a mixture of methylene chloride/ethyl 

10 acetate (1:1) and a saturated aqueous solution of 

potassium carbonate. Phases were separated, and the 
aqueous phase was extracted with methylene chloride. 
The organic phases were combined and the combined 
organic phase was dried with anhydrous magnesium sulfate. 

15 The magnesium sulfate was then filtrated off, and the 
filtrate was concentrated to obtain a residue. The 
residue was separated by silica gel thin layer chroma- 
tography and a mixture of methylene chloride /methanol 
(9:1), to obtain stereoisomers 10a (14.5 mg; yield 

20 23.1%), 10b (5 mg; yield 3.8%), and 10c (5 mg? yield 
3.8%) of the compound of this invention. 

Example 11 4 -amino- 5 , 8-dihydroxy-2-phenyi-2 ,3,4,5- 
tetrahydro-l-benzoxepin (Compounds 11a, lib, 11c and lid) 




According to the same procedure as described in 
Example 1 (different process), 385 mg (1.36 m moles) of 
corresponding oxime , 2-phenyl- 4-hydroxyimino-8-hydroxy- 
2,3 r 4,5-tetrahydro-l-benzoxepin-5-one was reduced to 
35 obtain stereoisomers 11a (30 mg) , lib (22 mg) , 11c 
(21 mg) , and lid (9.6 mg) of the compound of this 
invention. 
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Example 12 5-hydroxv-4- (4-methylpiperazinyl) -2- 
phenyl- 2 , 3,4, 5-tetrahydro-l-benzoxepin (Compounds 12a 
and 12b) 




3 



883 mg (2.13 ra moles) of 4- (4-methylpiperazinyl) - 2- 
phenyl-2 , 3 , 4 ,5-tetrahydro-l-benzoxepin-5-one (compound 
of Reference Example 15) was dissolved in 50 ml of 
methanol, 324 mg (4 molecular equivalent) of sodium 
borohydride was added to the solution under ice-cooling, 
and the whole was stirred for 3 hours. The reaction 
mixture was concentrated, and the residue was added to 
ice-water and then extracted with methylene chloride. 
The extract was washed with water and dried with 
anhydrous magnesium sulfate. After filtrating off the 
magnesium sulfate, the filtrate was concentrated to 
obtain a residue, which was then applied to a silica gel 
column and eluted with a mixture of methylene chloride/ 
methanol (95:5) to obtain stereoisomers 12a (482 mg; 
yield 54.3%) and 12b (167 mg; yield 18.8%) of the 
compound of this invention. 

Example 13 5 -hydroxy- 4 -me thy lamino-2 -pheny 1- 
2, 3, 4, 5-tetrahydro-l-benzoxepin (Compounds 13a, 13b, 13c 

and 13d) 



- 18 - 



0250265 



H 




The same procedure as described in Example 12 was 
repeated except that 4-methylamino-2-phenyl-2, 3,4,5- 

10 tetrahydro-l-benzoxepin-5-one (compound of Reference 
Example 16) was used as a starting compound to obtain 
two stereoisomers 13a (yield 23.6%) and 13b (yield 
31.4%) of the compound of this invention. 

Alternatively, the compounds of this invention were 

15 synthesized according to the following different process; 
wherein 286 mg (1.02 m moles) of 9-pheny 1-9, 10,10a, 3a- 
tetrahydro- [1 J-benzoxepino- [4,5-dJoxazolidin-2-one 
(compound R25c of Reference Example 25) was dissolved in 
500 ml of tetrahydrofuran, 155.2 mg (4.08 m moles) of 

20 lithium aluminium hydride was added to the solution 
under ice-cooling, and the whole was heated to reflux 
for 2 hours. A 3N sodium hydroxide aqueous solution was 
added to the reaction mixture to destroy excess lithium 
aluminium hydride, and a supernatant was separated, 

25 washed with water, and dried with anhydrous magnesium 
sulfate. After filtrating off the magnesium sulfate, 
the filtrate was concentrated, and the residue was 
applied to a silica gel column and eluted with a mixture 
of methylene chloride /methanol (97:3) to obtain 237 mg 

30 (yield 86.4%) of the compound 13c of this invention. 

Moreover, the stereoisomer R25d of the Reference 
Example was treated according to the same procedure as 
described above, to obtain the compound 13d (yield 
82.5%) of this invention. 

35 Example 14 5-hydroxy-4-dimethylamino-2-phenyl- 

2,3,4, 5-tetrahydro-l-benzoxepin (Compounds 14a, 14b, 
14c, and 14d) 



19 - 
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The same procedure as described in Example 12 was 
repeated except that 4-dimethylamino-2-phenyl-2 , 3 , 4 , 5- 

10 tetrahydro-l-benzoxepin-5-one (compound of Reference 
Example 17) was used as a starting compound to obtain 
two stereoisomers 14a (yield 59.9%) and 14b (yield 
18,9%) of the compound of this invention. 

The compound of this invention was also synthesized 

15 according to the following different procedure. That 
is, each of compounds R27c and R27d of the Reference 
Example was reduced according to the same procedure as 
described in Example 13 (different process) to obtain 
stereoisomers 14c (yield 88.3%) and 14d (yield 84.1%) of 

20 the compound of this invention. 

Example 15 5-hydroxy-4-isopropylamino-2-phenyl- 
2 f 3 f 4,5-tetrahydro-l-benzoxepin (Compounds 15a and 15b) 




1.02 g (3.22 m moles) of 4-bromo-2-phenyl-2, 3, 4,5- 
tetrahydro-l-benzoxepin-5-one (compound R14 of the 
Reference Example) was dissolved in 60 ml of tetrahydro- 
furan, 5.71 g (30 mol equivalent) of isopropylamine was 
35 added to the solution, and th whole was stirred 

overnight. The reaction mixture was cooled, and under 
ice-cooling, 725 mg (19.1 m moles) of sodium borohydride 
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and 10 ml of methanol were added to the reaction mixture, 
which was then stirred for 6 hours at a room temperature. 
The reaction mixture was concent rated, ice water was 
added to the concentrate, and the whole was extracted 
with methylene chloride* The resulting extract was 
washed with water and dried with anhydrous magnesium 
sulfate. After filtrating off the magnesium sulfate, 
the filtrate was concentrated to obtain a residue, which 
was then applied to a silica gel column, and eluted with 
a mixture of methylene chloride/methanol (98:2) to 
obtain stereoisomers 15a (255 mg; yield 26.7%) and 15b 
(120 mg; yield 12.6%) of the compound of this invention. 

Example 16 4-benzylamino-5-hydroxy-2-phenyl- 
2,3,4,5-tetrahydro-l-benzoxepin (Compounds 16b and 16c) 




150 mg (0.56 m moles) of 4-amino-5-hydroxy-2- 
25 phenyl-2,3,4,5-tetrahydro-l-benzoxepin (compound lb of 
Example 1) was dissolved in 25 ml of dioxane, and 813 mg 
(5.9 m moles) of potassium carbonate and 0.87 ml (0.17 m 
moles) of benzylbromide were added to the solution, 
which was then heated to reflux overnight. After 
30 distilling off the solvent, water was added to the 
residue, which was then extracted with methylene 
chloride, and the extract was dried with anhydrous 
magnesium sulfate. After filtrating off the magnesium 
sulfate, the filtrate was concentrated to obtain a 
35 r sidue, which was then applied to a silica gel column, 
and eluted with a mixture of methylene chloride/methanol 
(98:2) to obtain 56.9 mg (yield 42.0%) of the com- 
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pound 16b of this invention. 

The same procedure as described above was repeated 
except that stereoisomer lc was used as a starting 
compound to obtain the compound 16c (yield 38.4%) of 
5 this invention. 

Example 17 5-hydroxy-4-phenethyl-2-phenyl-2 , 3 , 4 , 5- 
tetrahydro-l-benzoxepin (Compounds 17a , 17b, 17c and 17d) 



H 




180 mg (0.71 m moles) of 4-amino-5-hydroxy-2- 
phenyl-2,3,4,5-tetrahydro-l-benzoxepin (compound la of 
Example 1) was dissolved in 36 ml of dioxane, and 

20 0.58 ml (6 mole equivalent) of phenethyl bromide was 
added to the solution, which was then heated to reflux 
overnight. After distilling off the solvent, water was 
added to the residue, which was then extracted with 
methylene chloride, and the extract was dried with 

25 anhydrous magnesium sulfate. After filtrating off the 
magnesium sulfate, the filtrate was concentrated to 
obtain a residue, which were then applied to a silica 
gel column, and eluted with a mixture of methylene 
chloride/methanol (98:2) to obtain 96.8 mg (yield 38.2%) 

30 of the compound 17a of this invention. 

The same procedure as described above was repeated 
except that each of stereoisomers lb, lc, and Id was 
used as a starting compound to obtain the compounds 17b 
(yield 42.3%), 17c (yield 62.3%), and 17d (yield 87.7%), 

35 respectively, of this invention. 

Example 18 5-hydroxy-4-phenylpropylamino-2-p henyl- 
2,3,4,5-tetrahvdro-l-benzoxepin (Compounds 18b and 18c) 
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100 mg (0.392 m moles) of 4-amino-5-hydroxy-2- 

10 phenyl-2, 3 , 4 , 5-tetrahydro-l-benzoxepin (compound lb of 
Example 1) was dissolved in 20 ml of dioxane, and 271 mg 
(1.96 m moles) of potassium carbonate and 0.18 ml (1.18 
m moles) of phenylpropyl bromide were added to the 
solution, which was then heated to reflux overnight. 

15 After distilling off the solvent, water was added to the 
residue, which was then extracted with methylene 
chloride. The extract was washed with water and dried 
with anhydrous magnesium sulfate. After filtrating off 
the magnesium sulfate, the filtrate was concentrated to 

20 obtain a residue, which was then applied to a silica gel 
column, and eluted with a mixture of methylene chloride/ 
methanol (98:2) to obtain 100 mg (yield 68.5%) of the 
compound 18b of this invention. 

The same procedure as described above was repeated 

25 except that stereoisomer lc was used as a starting 
compound to obtain the corresponding compound 18c 
(yield 71.8%) of this invention. 

Example 19 5-hydroxy-4- (2-pyrid-3-ylethyl) amino-2- 
phenyl-2, 3 ,4, 5-tetrahydro-l-benzoxepin (Compound 19c) 
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500 mg of 4-amino-5-hydroxy-2-phenyl-2, 3,4,5-tetra- 
hydro-l-benzoxepin (compound 1c of Example 1) was 
dissolved in 30 ml of dimethylformamide, and 2.76 ml 
(19.6 m moles) of triethylamine and 772 -mg (4.7 m moles) 
5 of 3-picolylchloride hydrochloride were added to the 
solution, which was then stirred at 45°C for 18 hours. 
After distilling off dimethylformamide, sodium bicarbon- 
ate aqueous solution was added to the residue, which was 
then extracted with methylene chloride. The extract was 

10 washed with water and dried with anhydrous magnesium 
sulfate. After filtrating off the magnesium sulfate, 
the filtrate was concentrated to obtain a residue, which 
was then applied to a silica gel column, and eluted with 
a mixture of methylene chloride/methanol (97:3) to 

15 obtain 305 mg (yield 45.0%) of the compound 19c of this 
invention. 

Example 20 5 -hydroxy- 4 - 4 - [2 - ( 4 -me thoxyphe ny 1 ) - 
ethyl ]amino-2- ( 4-methoxyphenyl) -2,3,4, 5-tetrahydro-l- 
benzoxepin (Compound 20c) 



H 




According to the same procedure as described in 
Example 19 , 4-amino-5-hydroxy-2- (4-methoxyphenyl) - 
30 2,3,4,5-tetrahydro-l-benzoxepin (compound 6c of Exam- 
ple 6) was reacted with 4-methoxyphenylethyl bromide in 
the presence of triethyl amine to obtain the compound 20c 
(yield 40.8%) of this invention. 

Example 21 5-hydroxy-4- (3-phenylpropyl) amino- 2- 
35 (4-methoxyphenyl) -2, 3-, 4 , 5-tetrahydro-l-benzoxepin 
(Compound 21c) 
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According to the same procedure as described in 



10 Example 19, 4-amino-5-hydroxy-2- (4-methoxyphenyl) - 

2,3,4,5-tetrahydro-l-benzoxepin (compound 6c of Exam- 
ple 6) was reacted with phenylpropyl bromide in the 
presence of triethyl amine to obtain the compound 21c 
(yield 33.9%) of this invention. 

15 Example 22 8-chloro-5-hydroxy-4- (2-phenylethyl) ■ 

amino- 2-pheny 1-2 , 3 , 4 , S-tetrahydro-l-benzoxepin (Com- 
pound 22a) 



According to the same procedure as described in 
Example 17 , 4-amino-5 -hydroxy- 8-chloro-2-pheny 1-2 ,3,4,5- 
tetrahydro-l-benzoxepin (compound 4a of Example 4) was 
used as a starting compound to obtain the compound 22a 
30 (yield 88%) of this invention. 

Example 23 8-chloro-5-hydroxy-4- (3-phenylpropyl) - 
amino-2-phenyl-2 , 3,4, 5-tetrahydro-l-benzoxepin (Com- 
pound 23a) 



H 
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According to the same procedure as described in 
10 Example 17, 4-amino-5-hydroxy-8-chloro-2-phenyl-2,3,4, 5 
tetrahydro-l-benzoxepin (compound 4a of Example 4) was 
used to obtain the compound 23a (yield 81%) of this 
invention. \ 

Example 24 5-hydroxy-4- (2-phenylethyl) amino-2- (4- 
15 methoxycarbonylphenyl ) -2 , 3 , 4 , 5-tetrahydro-l-benzoxepin 
(Compound 24b) 

H 




25 According to the same procedure as described in 

Example 17, 4 -amino- 5 -hydroxy- 2- (4-methoxycarbonyl- 
phenyl) -2, 3,4,5-tetrahydro-l-benzoxepin (compound 10b of 
Example 10) was used as a starting compound to obtain 
the compound 24b (yield 51%) of this invention. 

30 Example 25 5-hydroxy-4- (4-phenylbutyl) amino-2- 

phenyl-2 , 3,4, 5- tetrahydro-l-benzoxepin (Compounds 25b 
and 25c) 
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10 278 mg (0.72 m moles) of 5-hydroxy-4- (l-oxo-4- 

phenylbutyl) amino-2-phenyl-2 ,3,4, 5-tetrahydro-l- 
benzoxepin (compound R19b of Refference Example 19) was 
dissolved in 50 ml of tetrahydrofuran, and 220 mg (5.8 m 
moles) of lithium aluminium hydride was added to the 

15 solution, which was then heated to reflux for 17 hours. 
A 3N sodium hydroxide aqueous solution was added to the 
reaction mixture under ice-cooling, a supernatant was 
separated, and the supernatant was dried with anhydrous 
magnesium sulfate. After filtrating off the magnesium 

20 sulfate, the filtrate was concentrated to obtain a 

residue, which was then applied to a silica gel column 
and eluted with a mixture of methylene chloride/methanol 
(98:2) to obtain 175 mg (yield 65.3%) of the compound 25b 
of this invention. 

25 Stereoisomer R19c of Reference Example 19 was 

treated according to the same procedure as described 
above to obtain the compound 25c (yield 75.7%) of this 
invention . 

The same procedure as described in Example 25 was 
30 repeated except that compounds of Reference Examples 20, 
21, 22, 23, and 24 were used as starting compounds to 
obtain compounds 26 to 30. 

Example 26 5 -hydroxy- 4- [2- (p-methoxyphenyl) ethyl] 
amino-2-phenyl-2 ,3,4, 5-tetrahydro-l-benzoxepin (Com- 
35 pounds 26a, 26b, and 26c) 
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OH 



H 
N 



OCH 



Compound 26a from compound R20a: 92%. 
Compound 26b from compound R20b: 71%. 
Compound 26c from compound R20c: 87%. 
Example 27 5-hydroxy-4- [2- (4-hvdroxyphenyl) ethylj 
amino-2-pheny 1-2 , 3 , 4 , S-tetrahydro-l-benzoxepin (Com- 
pounds 27a, 27b, and 27c) 



Compound 27a from compound R21a: 85%. 

Compound 27b from compound R21b: 80%. 

Compound 27c from compound R21c: 92%. 

Example 28 5-hydroxy-4- f2- (3,4-dimethoxyphenyl)- 
ethyl 1 amino-2-phenvl-2 , 3 , 4 , 5-tetrahyd ro-l-benzoxepin 
(Compounds 28b and 28c) 



Compound 28b from compound R22b: 78%. 
Compound 28c from compound R22c: 82%. 
Example 29 5 -hydroxy- 4- [2- (3 , 4-dihydroxyphenyl) - 



H 

OH N 




H 

OH N 
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ethyl] amino-2-pheny l-2, 3, 4 , S-tetrahvdro-l-benzoxepin 
(Compounds 29a, 29b, and 29c) 



H 




Compound 29a from compound R23a: 36%. 

Compound 29b from .compound R23b: 66%. 

Compound 29c from compound R23c: 64%. 

Example 30 5 -hydroxy- 4- (2-pyrid-3-ylethyl) amino- 2 - 
phenyl- 2 , 3 , 4 , 5-tetrahydro-l-benzoxepin (Compounds 30b 
and 30c) 



H 




Compound 30b from compound R24b: 32%* 
Compound 30c from compound R24c: 28 %. 
Example 31 5-hydroxy-4- (N-methyl-N-phenylethyl) - 
amino- 2-pheny 1-2 ,3,4, 5-tetrahydro-l-benzoxepin (Com- 
pounds 31b and 31c) 
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261 mg (0,68 m moles) of l-phenylethyl-9 ,10 ,10a , Sa- 
te trahydro-[l) -benzoxepino [4 , 5-dJoxazolidin-2-one 
(compound R26b of Reference Example 26 was dissolved in 
60 ml of tetrahydrofuran, and 103 mg (2.71 m moles) of 
5 lithium aluminium hydride was added to the solution, 
which was then heated to reflux for 6 hours. 3N sodium 
hydroxide aqueous solution was added to the reaction 
mixture under ice-cooling to destroy excess lithium 
aluminium hydride, and a supernatant was separated. The 

10 supernatant was dried with anhydrous magnesium sulfate. 
After filtrating off the magnesium sulfate, the filtrate 
was concentrated to obtain a residue, which was then 
applied to a silica gel column, and eluted with a 
mixture of hexane/ethyl acetate (85:15) to obtain 162 mg 

15 (yield 64.1%) of the compound 31b of this invention. 

Stereoisomer R26c of Reference Example 26 was 
treated according to the same procedure as described 
above to obtain the corresponding compound 31c (yield 
69.9%) of this invention. 

20 Example 32 5 -hydroxy- 4- (N-methyl-N- (3-phenyl) - 

propyl) amino-2-phenyl-2 , 3 , 4 , 5-tetrahydro- l-benzoxepin 
(Compounds 32b and 32c) 




Each of compounds R28b and R28c of Reference 
Example 28 was treated according to the same procedure 
as described in Example 31 to obtain the compounds 32b 
35 (yield 85.0%) and 32cjyield 59.4%) of this invention. 

Example 33 5 -hydroxy- 4- (2-pyridin-2-yl) ethylamino- 
2-phenyl-2, 3, 4 , 5-tetrahydro-l-benzoxepin (Compound 33c) 



02502.65 

- 30 - 



H 




380 rag of 1- (2-pyridin-2-yl) ethyl- 9-phenyl- 
9,10, 10a, 3a-tetrahydro- (l) ~benzoxepinoC4 1 5-d) oxazolidin- 

1q 2-one (compound R29c of Reference Example) was dissolved 
in 50 ml of ethanol, and 50 ml of 4N sodium hydroxide 
aqueous solution was added to the solution, which was 
then heated to reflux for 2 hours. After cooling, water 
was added to the reaction mixture, which was then 

15 extracted with methylene chloride. The extract was 
washed with water and dried with anhydrous magnesium 
sulfate. After filtrating off the magnesium sulfate, 
the filtrate was concentrated to obtain the 210 mg 
(yield 59.3%) of the compound 33c of this invention. 
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Starting compounds used in the Examples are prepared 
according to the procedures described in the following 
Reference Examples, 

Reference Example 1 2 -phenyl- 2 , 3,4, 5-tetrahydro-l- 
benzoxepin-5-one (compound Rl) 



4.49 g (19 m moles) of 3,4-benzo-5-oxo-l-phenyl-2- 
oxabicyclo- [4,1,0 Jheptane was dissolved in 200 ml of 
benzene. 6,06 g (1.1 equivalent amount) of tri-n- 

15 butyltin hydride and 1.75 g (0.55 equivalent amount) of 
azobisisobutylonitrile were added to the solution, and 
the whole was heated to reflux for one hour. After 
cooling, the reaction mixture was washed with water and 
dried with anhydrous magnesium sulfate. After 

20 filtrating off the magnesium sulfate, the filtrate was 
concentrated to obtain a residue, which was then applied 
to a silica gel column, and eluted with a mixture of 
hexane/ethyl acetate (95:5) to obtain 5.88 g (yield 
87.5%) of the desired compound. 

25 Reference Example 2 4 -hydroxy imino- 2 -pheny 1- 

2,3,4,5-tetrahydro-l-benzoxepin-5-one (compound R2) 




O 




35 



5.36 g (22.5 m moles) of 2-phenyl-2,3,4,5-tetra- 
hydro-l-benzoxepin-5-one (compound Rl of R ference 
Example 1) was dissolved in a mixture of 130 ml of 
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tetrahydrofuran and 230 ml of ethyl ether, and 13 .4 ml 
of hydrogen chloride- saturated ethyl ether was added to 
th. solution, which was then cooled to -20'C 5 79 ,1 
( 49.5 m moles, of sodium butylnitrite was added dropw.se 

5 to the solution, and the reaction mixture was allowed to 
stand at -15«C to -20»C for two days. A saturated 
sodium chloride aqueous solution was added to the 
reaction mixture to separate the phases. An organic 
pha obtained, washed with water, and dried with 

10 anhydrous magnesium sulfate. After filtrating off the 
magnesium sulfate, the filtrate was concentrated and 
the concentrate was washed with hexane and dried to 
obtain 5.46 g (yield 90.8%) of the desired compound 

Example 3 4-acetamido-2- P henyl-2,3,4 f 5- 

15 »-«.™h Y dro-l- »™««««>in-S-on« (R3a f R3b), 

? . — N CH, 

308 mg (1.15 m moles) of 4-hydroxyimino-2-phenyl- 
2 , 3 ,4,5-tetrahydro-l-benzoxepin-5-one (compound R2 of 
25 Irenes Example 2) was dissolved in 23 ml of acetic 
anhydride, 280 mg- (3.75 equivalent amount) of zinc 
powder was added to the solution, and then 0.658 ml (10 
bivalent amount) of acetic acid was added dropw^a 
a q ro om temperature. The reaction mixture was stirred at 
30 a room temperature for 3 hours and ^ 
residue was dissolved in ethyl acetate and the solution 
was filtrated to eliminate the zinc powders. The 
filtrate was washed with sodium bicarbonate aqueous 
o ution and then with water, and dried with anhydrous 
35 Tagnesium sulfate. After filtrating off 

sulfate the filtrate was concentrated to obtain a 
sulfate, tne ti ilica g el column, 

residue, which was then applied to a silica g 
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and eluted with a mixture of hexane/ethyl acetate (7:3) 
to obtain 137 mg (yield 40.3%) of a mixture of stereo- 
isomers R3a and R3b (ratio 1:1) of the desired compound. 
Reference Example 4 4-acetamido-5-hydroxy-2-phenyl- 
5 2,3, 4,5-tetrahydro-l-benzoxepin (R4a, R4b, R4c> 




797 rag (2.70 m moles) of 4-acetamido-2-phenyl- 
2 f 3,4,5-tetrahydro-l-benzoxepin (compound R3a of Refer- 

15 ence Example) was dissolved in 50% methanol, 411 mg 
(10.8 m moles) of sodium borohydride was added to the 
solution at -50 °C to -20 °C, and the whole was stirred 
for 5 hours. The reaction mixture was concentrated, and 
ice water was added to the concentrate. The mixture was 

20 extracted with methylene chloride, and the extract was 
washed with water and dried with anhydrous magnesium 
sulfate. After filtrating off the magnesium sulfate, 
the filtrate was concentrated to obtain a residue, which 
was then applied to a silica gel column, and eluted with 

25 a mixture of methylene chloride/methanol (98:2) to 

obtain stereoisomers R4a (22.5 mg; yield 28.0%} and R4b 
(485 mg; yield 60.4%) of the desired compound. 

Stereoisomer R3b of Reference Example 3 was treated 
according to the same procedure as described above, 

30 to obtain stereoisomer R4c of the desired compound 
almost selectively (yield 85%) . 
Reference Example 5 to 13 

According to the same procedures as described in 
Reference Examples 1, 2, 3, and 4, corresponding oxabi- 
35 cycloheptane derivatives were treated to obtain compounds 
of Reference Examples 5 to 13. 

Reference Example 14 4-bromo-2-phenyl-2 , 3 ,4,5- 
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tetrahydro-l-benzoxepin-5-one (R14) 




0 



Br 



800 mg (3.36 m moles) of 2-phenyl-2 , 3 , 4 , 5-tetra- 
hydro-l-benzoxepin-5-one (compound Rl of Reference 
Example 1) was dissolved in 80 ml of absolute ethyl 
ether, and 808 mg (1.5 equivalent amount) of bromine was 
added to the solution dropwise over 15 minutes under 
ice-cooling. The reaction mixture was washed with a 
sodium sulfate aqueous solution followed by water, and 
then dried with anhydrous magnesium sulfate. After 
filtrating off the magnesium sulfate, the filtrate was 
concentrated to obtain a residue, which was then applied 
to a silica gel column, and eluted with a mixture of 
hexane/ethyl acetate (98:2) to obtain 1.02 g (yield 
95.7%) of the desired compound in a form of a 
diastereomer mixture (Rl4a and R14b, ratio 3:1). 

Reference Example 15 4- (4-methylpiperazinyl) -2- 
phenyl-2 ,3,4, 5-tetrahydro-l-benzoxepin-5-one (R15a, R15b) 



970 mg (3.1 m moles) of 4-bromo-2-phenyl-2, 3,4,5- 
tetrahydro-l-benzoxepin-5-one (compound R14 of Reference 
Example 14) was dissolved in 100 ml of benzene, 3.1 g 
(10 equivalent amount) of N-methylpiperazine was added 
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to the solution, and the whole was heated to reflux for 
7 hours. After distilling off the solvent, water was 
added to the residue, and the mixture was extracted with 
methylene chloride. The organic phase was washed with 
5 water and dried with anhydrous magnesium sulfate. After 
filtrating off the magnesium sulfate, the filtrate was 
concentrated to obtain a residue, which was then applied 
to a silica gel column, and eluted with a mixture of 
methylene chloride/methanol (90:10) to obtain 
10 diastereomers Rl5a (700 mg; yield 55.1%) and R15b 
(220 mg; yield 17.3%) of the desired compound. 
Reference Examples 16 to 18 

According to the same procedure as described in 
Reference Example 15, compounds of Reference Examples 16 
15 to 18 were obtained. Details of the properties of these 
compounds are set forth in Table 2. 

Reference Example 19 5-hydroxy-4- (4-phenyl) - 
butvrlamido-2-phenyl-2 ,3,4, S-tetrahvdro-l- benzoxepin 
(Rl9b, R19c) 



H 




200 mg (0.784 m moles) of 4-amino-5-hydroxy-2- 
phenyl-2,3,4,5-tetrahydro-l-benzoxepin (compound lb of 

30 Example 1) was dissolved in 50 ml of methylene chloride, 
155 mg (0.941 m moles) of 4-phenylbutyric acid and 
180 mg (0.94 m moles) of l-ethyl-3- (3-dimethylamino- 
propyl) carbodiimide hydrochloride were added to the 
solution, and the whole was stirred for 17 hours at room 

35 temperature. The reaction mixture was washed with water 
and dried with anhydrous magnesium sulfate. After 
filtratina off the maanesium sulfate, the filtrate was 
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concentrated to obtain a residue, which was then applied 
to a silica gel column, and eluted with a mixture of 
methylene chloride /methanol (97:3) to obtain 281 mg 
(yield 93.1%) of the desired compound (R19b) . 
5 Stereoisomer lc was treated according to the same 

procedure as described above to obtain stereoisomer R19a 
of the desired compound (yield 93.7%). 
Reference Examples 20 to 24 

Compounds of Example 1 were treated according to 
10 the same procedure as described in Reference Example 19 
to obtain compounds of Reference Examples 20 to 24. The 
properties of these compounds are set forth in Table 3. 

Reference Example 25 9-phenyl-9 , 10 , 10a, 3a-tetra- 
hydro- C 1 ) -benzoxepino U , 5-d) oxazolidin- 2-one (R2 5a , 
15 R25b, R25c, R25d) 




25 200 mg (0.784 m moles) of 4-amino-5-hydroxy-2- 

phenyl-2,3,4,5-tetrahydro-l-benzoxepin (compound la of 
Example 1) was dissolved in 30 ml of benzene, 127 mg 
(0.784 m moles) of carbonyldiimidazole was added to the 
solution, and the whole was stirred for 3 hours with 

30 heating. After distilling off the solvent, the residue 
was applied to a silica gel column, and eluted with a 
mixture of methylene chloride/methanol (99:1) to obtain 
158 mg (71.7%) of the desired compound R25a. 

Each of stereoisomers lb, lc, and Id was treated 

35 according to the same procedure as described above to 

obtain stereoisomers R25b, R25c, and R25d of the desired 
compound. 
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Reference Example 26 l-phenethyl-9-phenyl- 
9 , 10 , 10a , 3a-tetrahydro- [l J-benzoxepino C4 , 5-&) oxazolldin- 
2-one 




235 mg (0.84 m moles) of 9-phenyl-9,10 f 10a, Sa- 
te trahydro- (l]-benzoxepino (^4 , 5-d}oxazolidin-2-one 

15 (compound R25b of Reference Example 25) was dissolved in 
40 ml of dioxane, 100 mg (2.51 m moles; 60% suspension 
in oil) was added to the solution, and the whole was 
stirred at 110°C for 30 minutes under heating. After 
cooling, 10 ml of dimethyl sulfoxide and 0.343 ml 

20 (2.51 m moles) of phenethyl bromide were added to the 
reaction mixture, which was then stirred for 2 hours. 
After distilling off the solvent, ice-water was added to 
the reaction mixture, which was then extracted with 
ethyl ether. The extract was washed with water, and 

25 dried with anhydrous magnesium sulfate. After filtrating 
off the magnesium sulfate, the filtrate was concentrated 
to obtain a residue which was then applied to a silica 
gel column, and eluted with a mixture of hexane/ethyl 
acetate (8:2) to obtain 266 mg (yield 82.6%) of the 

30 desired compound R26b» 

Stereoisomer R25c of Reference Example 25 was 
treated according to the same procedure as described 
above to obtain stereoisomer R26c of the desired com- 
pound . 

35 Reference Examples 27 to 29 

Compounds of Reference Example 25 were treated 
according to the same procedure as described in Reference 
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Example 26 to obtain compounds of Reference Examples 27 
to 29. 

Physico-chemical properties of the compounds 
prepared in Reference Examples 1 to 29 are set forth in 
the following Tables 2, 3, and 4. 
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Formulation 1 Capsule 



Ingredients for one capsule 

(1) Compound 1c (Example 1) 

(2) Lactose 

(3) Corn starch 

(4) Soft silica anhydride 



80 mg 
0.5 mg 



10 mg 
59.5 mg 



Total 



150 mg 



Procedure 

The above-mentioned components were thoroughly 
mixed and then filled in a gelatin capsule. 
Formulation 2 Tablet 

Ingredients for one tablet 

(1) Compound lc of Example 1 10 mg 

(2) Lactose 59 mg 

(3) Corn starch 70 mg 

(4) Corn starch paste 10 mg 

(5) Magnesium stearate 1 mg 

Procedure 

The above-mentioned components were mixed and 
pressed to a tablet form according to a conventional 
procedure . 

Biological test 

Hypoglycemic activity, hypotensive activity, and 
platelet coagulation inhibiting activity of the present 
compounds were tested as follow. 

1. Hypoglycemic activity 



starved for 24 hours, and test compound was then admin- 
istered, i.e., in the form of CMC suspension. After 
30 minutes from the administration, a blood sample was 
obtained from tale, the sample was immediately centri- 
fuged, and the glucose concentration in serum was 



Male ddY mice aged five to six weeks were 
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determined by a glucose oxidase method (using a commer- 
cially available kit) . 

2. Hypotensive activity 

Twenty-week aged male spontaneous hypertensive 
5 rats (SHR) were anesthetized with ether, and a cannula 
was inserted into the aorta. After' one day, the cannula 
was connected to a pressure transducer, and the blood 
pressure was continuously measured under non-arrest and 
non-anesthetic conditions. A test compound was orally 
10 administrated in the form of a 0.5% CMC suspension 
after over night-starvation of the SHR. 

3. Platelet coagulation inhibiting activity 
Healthy men, and male white rabbits having a 

body weight of 4 kg, were used. Blood samples were 
15 obtained from an elbow vein in case of the men, or from 
an ear artery in the case of the white rabbits, and 
0.31% or 0.38% citric acid was added to each sample. 
The samples were centrifuged to obtain platelet rich 
plasma (PRP) , which were then subjected to measurement 
20 of the blood platelet coagulation ability. ADP, 

arachidonic acid, collagen, platelet activating factor 
(PAF) , epinephrine and Ca* ionophore A-23187 were used 
as the coagulation inducer. The test compound was 
dissolved in dimethylsulf oxide, and the solution was 
25 added to the PRP for administration. 
Result 

Among the compounds of the present invention, 
compounds Klb, lc, Id), 4 (4c), 6 (6c) , 7 (7b, 7c), 8 (8c), 
10 (10a, 10c) 11 (11c), 13 (13a, 13b, 13c), 14 (14c), 

30 16(16c), 17(17b, 17c), 18(18c), 20(20c), 21(21c), 

25 (25c), 26 (26c), 27 (27c), 28 (28c) , 31 (31c), and 32 (32c) 
showed a significant hypoglycemic activity at a dose of 
10 mg/kg P.O. Further, compound l(lc) showed a signifi- 
cant hypoglycemic activity at a dose of 10 mg/kg as well 

35 as a hypotensive activity and platelet coagulation 
inhibiting activity. 
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CLAIMS 

1. A 2-phenylbenzoxepin derivative represented by 
the following formula (I) : 




wherein R and R independently represent a hydrogen 
atom, halogen atom, hydroxy 1 group, methyl group or 
methoxy group; 

R 3 and R 4 independently represent a 
hydrogen atom, lower alkyl group or the group -(CH 2 ) n -Y 
wherein n represents an integer of 1 to 5, and Y 
represents an optionally substituted aromatic group or 
heterocyclic group; or 

R 3 and R 4 , together with a nitrogen atom 
to which they are bonded, form an optionally substituted 
heterocyclic group; and 

R 5 represents a hydrogen atom, halogen 
atom, optionally substituted alkyl group, hydroxymethyl 
group, or optionally esterized or amidated carboxyl 
group, and pharmaceutical^ acceptable acid addition 
salts thereof. 

2. A 2-phenylbenzoxepin derivative according to 
claim 1, wherein the lower alkyl group R 3 or R is 
selected from the group consisting of methyl, ethyl, 
propyl, butyl, pentyl and hexyl. 

3. A 2-phenylbenzoxepin derivative according to 
claim 1, wherein the optionally substituted aromatic 
group or heterocyclic group Y is selected from the group 
consisting of phenyl, substituted phenyl, pyridyl, 
pyradinyl, pyrimidyl, furyl and thenyl. 

4. A 2-phenylbenzoxepin derivative according to 
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claim 1, wherein the optionally substituted heterocyclic 
-a 4 

group formed by R and R as well as a nitrogen atom to 
which they are bonded is selected from the group consist- 
ing of a pyrolidine ring, piperidine ring f piperazine 
ring, morpholine ring and thiomorpholine ring. 

5. A 2-phenylbenzoxepin derivative according to 
claim 1, wherein the optionally substituted alkyl group 
is selected from the group consisting of methyl, ethyl, 
propyl and trif loromethyl. 

6„ A 2-phenylbenzoxepin derivative according to 
claim 1, wherein the derivative is in a form selected 
from that consisting of* an individual stereoisomer or a 
mixture of stereoisomers. 

7. A pharmaceutical composition comprising a 
15 2-phenylbenzoxepin derivative according to any one of 

claims 1 to 6 or pharmaceutically acceptable acid 
addition salt thereof and a pharmaceutically acceptable 
carrier. 

8. A pharmaceutical composition according to 
claim 7, which acts as a hypotensive agent, hypoglycemic 
agent or platelet coagulation inhibiting agent. 

9. A process for production of a 2-phenyl- 
benzoxepin derivative represented by the following 
formula (I) : 



20 




wherein R 1 and R 2 independently represent a hydrogen 
atom, halogen atom, hydroxyl group , methyl group or 
35 methoxy group; 

R 3 and R 4 independently represent a 
hvdroaen atom, lower alkyl group or the group -(CH 0 )^-Y 
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wherein n represents an integer of 1 to 5/ and Y 

represents an optionally substituted aromatic group or 

heterocyclic group; or 

3 4 

R and R , together with a nitrogen atom 
to which they are bonded, form an optionally substituted 
heterocyclic group; and 

R 5 represents a hydrogen atom, halogen 
atom, optionally substituted alkyl group, hydroxymethyl 
group, or optionally esterized or amidated carboxyl 
group, and pharmaceutical^ acceptable acid addition 
salts thereof, comprising the steps of; 

(a) reducing a compound represented by 
the following formula (VI) : 




defined above; or 

(b) for production of a compound of \:he 
3 4 

formula (I) wherein R and R represent a hydrogen atom, 
reducing an oxime represented by the following 
formula (VII) : 




above, and if necessary, hydrolyzing the reduced product; 
or 
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(c) for production of a compound of the 

3 4 
formula (I) wherein R represents a hydrogen atom and R 

represents the group "( CH 2' n " Y wherein 2 and Y have the 
same meaning as defined above, reacting a compound of 
5 the formula (I) wherein R 3 and R 4 represent hydrogen 
atom with a halogen compound represented the 
formula (VIII) : 

X- (CH-) -Y (VIII) 
2 n 

wherein X represents a halogen atom and n and Y have the 
10 same meanings' as defined above; or 

(d) for production of a compound of the 
formula (I) wherein R represents a hydrogen atom and R 
represents the group ~( CH 2* n ~ Y wherein £ 411(3 Y have the 
same meaning as defined above, reacting a compound of 

15 the formula (I) wherein R 3 and R 4 represent a hydrogen 

atom with a halogen compound represented the 

formula (VIII'): 

X-C0(CH o > 1 -Y (VIII 1 ) 
z n — x 

wherein X represents halogen atom and n and Y have the 
20 same meanings as defined above, and reducing the 
product; or 

(e) for production of a compound of the 

3 4 
formula (I) wherein R represents a methyl group and R 

represents the group -( CH 2 *n" Y wherein £ and Y have the 
25 same meanings as defined above, reducing a compound 
represented by the following formula (X) : 



O 




defined above; and optionally 
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(f) converting the resulting compound to 
salts, or resulting salt to other salts or a free 
compound . 

10. A process according to claim 9*, wherein in the 
variation (a) , reduction is carried out using sodium 
borohydride as a reducing agent. 

11. A process according to claim 9, wherein in the 
variation (b) , the compound (VII) is reduced using 
lithium aluminium hydride as a reducing agent. 

12. A process according to claim 9, wherein in the 
variation (b) , the compound (VII) is reduced by zinc 
powders and acetic acid' in acetic anhydride followed by 
sodium borohydride, and then the reduced product is 
hydrolyzed under an alkaline condition. 

13. A process according to claim 9, wherein in the 
variation (d) , the reduction is carried out using 
lithium aluminium hydride or diborane-THF complex as a 
reducing agent. 

14. A process according to claim 9, wherein in the 
variation (e) , the reduction is carried out using 
lithium aluminium hydride as a reducing agent. 
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CLAIMS FOR AUSTRIA, SPAIN AND GREECE 

1. Use, for the manufacture of a medicament, 
of a 2-phenylbenzoxepin derivative represented by the 
following formula (I)L: 




5 wherein R and R independently represent a hydrogen 

atom, halogen atom, hydroxy 1 group, methyl group or 
methoxy group; 

R 3 and R 4 independently represent a 
hydrogen atom, lower alkyl group or the group "( CH 2 ) n " Y 
10 wherein n represents an integer of 1 to 5, and Y " 
represents an optionally substituted aromatic group or 
heterocyclic group; or 

R 3 and R 4 , together with a nitrogen atom 
to which they are bonded, form an optionally substituted 
15 heterocyclic group; and 

R 5 represents a hydrogen atom, halogen 
atom, optionally substituted alkyl group, hydroxymethyl 
group, or optionally esterized or amidated carboxyl 
group} 

20 or a pharmaceutical ly acceptable acid addition salt 

thereof, or a composition containing such 2-phenylbenzoxepin 
derivative or salt thereof. 

2. Use according to claim 1 wherein the medicament 
acts as a hypotensive agent, hypoglycemic agent or platelet 

25 coagulation inhibiting agent, 

3. A process for production of a -2-phenylbenzoxepin 
derivative represented by the following formula (I): 
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R D , or salt thereof 



wherein R and R independently represent a hydrogen 
atom, halogen atom, hydroxy 1 group, methyl group or 
methoxy group; 

3 4 

R and R independently represent a 

hydrogen atom, lower alkyl group or the group -< CH 2^ n " y 
wherein n represents an integer of 1 to 5, and Y 
represents an optionally substituted aromatic group or 
heterocyclic group; or 

R^ and R*, together with a nitrogen atom 
to which they are bonded, form an optionally substituted 
heterocyclic group; and 

R^ represents a hydrogen atom, halogen 
atom, optionally substituted alkyl group, hydroxymethyl 
group, or optionally esterized or amidated carboxyl 
group, and pharmaceutical^ acceptable acid addition 
salts thereof, comprising the steps of; 

(a) reducing a compound represented by 
the following formula (VI) : 




defined above; or 

(b) for "production of a compound of 'the 
3 4 

formula (J) wherein R and P renrofiont a hvr*<rr\rror\ afnm 
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reducing an oxime represented by the following 
formula (VII) : 




wherein R , R and R have the same meaning as defined 
above, and if necessary, hydrolyzing the reduced product; 
or 

(c) for production of a compound of the 
formula (I) wherein R 3 represents a hydrogen atom and R 4 
represents the group "(C^n"* w h e *ein n and Y have the 
same meaning as defined above, reacting a compound of 
the formula (I) wherein R 3 and R 4 represent hydrogen 
atom with a halogen compound represented the 

formula (VIII) : 

X-(CH 2 ) n -Y (VIII) 
wherein X represents a"halogen atom and n and Y have the 
same meanings as defined above; or 

(d) for production of a compound of the 
formula (I) wherein R represents a hydrogen atom and R 
represents the group "(CH 2 ) n -Y wherein n and Y have the 
same meaning as defined above, reacting a compound of 
the formula (I) wherein R 3 and R 4 represent a hydrogen 
atom with a halogen compound represented the 

formula (VIII f ) : 

X-CO(CH 2 ) n-1 -Y (VIII ') 

wherein X represents halogen atom and n and Y have the 
same meanings as defined above, and reducing the 
product; or 

(e) for production of a compound of the 
formula (I) wherein R 3 represents a methyl group and R 4 
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represents the group - (CH 2 ) n -Y wherein n and Y have the 
same meanings as defined above, reducing a compound 
represented by the following formula (X) : 



0 




5 wherein R , R , R , n, and Y have the same meanings as 
defined above; and optionally 

(f) converting the resulting compound to 

a salt or such salt to other salt or a free 
compound. 

10 4. A process according to claim 3, wherein in the 

variation (a) , reduction is carried out using sodium 
borohydride as a reducing agent. 

5, A process according to claim 3, wherein in the 
variation (b) , the compound (VII) is reduced using 

15 lithium aluminium hydride as a reducing agent. 

5. A process according to claim 3, wherein in the 
variation (b) , the compound (VII) is reduced by zinc 
powders and acetic acid in acetic anhydride followed by 
sodium borohydride, and then the reduced product is 

20 hydrolyized under an alkaline condition. 

7. A process according to claim 3, wherein in the 
variation (d) , the reduction is carried out using 
lithium aluminium hydride or diborane-THF complex as a 
reducing agent. 

25 8. A process according to claim 3, wherein in the 

variation (e) f the reduction is carried out using 
lithium aluminium hydrid as a reducing agent. 
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9. Use or process according to any one of 
the preceding claims wherein the lower alkyl group R 3 
or R 4 is selected from the group consisting of methyl, 
ethyl, propyl, butyl, pentyl and hexyl . 

10. Use or process according to any one of 
claims 1 to 8 wherein the optionally substituted aromatic 
group or heterocyclic group Y is selected from the group 
consisting of phenyl, substituted phenyl, pyridyl, pyradinyl, 
pyrimidyl, furyl and thenyl • 

11. Use or process according to any one of 
claims 1 to 8 wherein the optionally substituted hetero- 
cyclic group formed by R 3 and R 4 as well as a nitrogen 
atom to which they are bonded is selected from the group 
consisting of a pyrolidine ring, piperidine ring, piperazine 
ring, morpholine ring and thiomorpholine ring. 

12. Use or process according to any one of 
the preceding claims wherein the optionally substituted 
alkyl group R 5 is selected from the group consisting 

of methyl, ethyl, propyl and trif luoromethyl . 

13. Use or process according to any one of 
the preceding claims wherein the derivative is a single 

stereoisomer. 

14. Use or process according to any one of 
claims 1 to 12 wherein the derivative is a mixture of 
stereoisomers . 
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The present invention relates to new 2-phenyl-benzoxepin derivatives and a process for production 
thereof, and to a pharmaceutical composition containing the derivatives. 

Diabetes is classified into two types: type I, an insulin-dependent type, and type II, a non-insulin- 
dependent type. In the therapy of type II diabetes, which is suffered by more than 90% of all diabetics, in 
addition to the dietary regimen which is a major method of curing diabetes, sulfonylurea compounds, 
sulfonylamide compounds and biguanide compounds are used as therapeutic agents for alleviating 
diabetes. However, a long-term internal administration of these agents may cause various side effects, 
such as hepatic disorders, severe hypotension, and the like. 

Accordingly, the present invention provides new 2-phenylbenzoxepin derivatives exhibiting an 
excellent hypoglycemic activity, platelet coagulation-inhibiting action, and hypotensive activity. 

More specifically, the present invention provides a compound which is: 

(i) a 2-phenylbenzoxepin derivative represented by the following formula (I): 




wherein R 1 and R 2 each independently represent a hydrogen atom, halogen atom, hydroxyl group, methyl 
group or methoxy group; _ u . v 

R 3 and R 4 each independently represent a hydrogen atom, C,_ s alkyl group or the group — (CH 2 ) n — Y 
wherein n is an integer of 1 to 5 and Y represents phenyl, substituted phenyl, pyridyl, pyrimidyl, furyl or 
thenyl; or 

R 3 and R\ together with the nitrogen atom to which they are bonded, form a pyrrolidine ring, 
piperidine ring, piperazine ring, morpholine ring or thiomorpholine ring; and 

R 8 represents a hydrogen atom, halogen atom, C,- 6 straight or branched alkyl group, trifluoromethyl, 
methoxy or alkoxycarbonyl group; or 

(ii) a pharmaceutical^ acceptable acid addition salt of such a derivative. 

The present invention also provides a pharmaceutical composition comprising the 2- 
phenylbenzoxepin derivative or pharmaceutically acceptable acid addition salt thereof, and a 
pharmaceutically acceptable carrier. 

Moreover, the present invention provides processes for the production of the above-mentioned 2- 
phenylbenzoxepin derivatives and pharmaceutically acceptable acid addition salts thereof, comprising the 
steps of: 

(a) reducing a compound represented by the following formula (VI): 



(VI) 



wherein R\ R a , R 3 , R 4 and R 5 have the same meanings as defined above; or 

(b) for production of a compound of the formula (I) wherein R 3 and R 4 represent a hydrogen atom, 
reducing an oxime represented by the following formula (VII): 



N-OH 





(VII) 
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wherein R\ R 2 and R 5 have the same meanings as defined above, and if necessary, hydrolyzing the reduced 
product; or 

(c) for production of a compound of the formula (I) wherein R 3 represents a hydrogen atom and R 4 
represents the group — (CH 2 ) n — Y wherein n and Y have the same meanings as defined above, reacting a 

5 compound of the formula (I) wherein R 3 and R 4 represent a hydrogen atom with a halogen compound 
represented the formula (VIII): 

X-(CH 2 ) n -Y (VUl) 

io wherein X represents a halogen atom and n and Y have the same meanings as defined above; or 

(d) for production of a compound of the formula (I) wherein R 3 represents a hydrogen atom and R 4 
represents the group — (CH 2 ) n — Y wherein n and Y have the same meanings as defined above, reacting a 
compound of the formula (I) wherein R 3 and R 4 represent a hydrogen atom with a halogen compound 
represented by the formula (VIII'): 

X — CO — (CH 2 ) n -i — Y (vim 



15 



wherein X represents a halogen atom and n and Y have the same meanings as defined above, and reducing 
the product; or 

20 (e) for production of a compound of the formula (I) wherein R 3 represents a methyl group and R 
represents the group — (CH 2 ) n — Y, wherein n and Y have the same meanings as defined above, reducing a 
compound represented by the following formula (X): 



25 



55 



60 




30 [ > (X) 



35 

wherein R\ R 2 , R s , n, and Y have the same meanings as defined above; and optionally 

(f) converting the resulting compound to salts, or a resulting salt to other salts, or a free compound. 
In the definitions in the general formula (I) to (X) halogen includes fluorine, chlorine, bromine, and 
40 iodine. 

The alkyl group having 1 to 6 carbon atoms may be methyl, ethyl, n-propyl, iso propyl, n-butyl, isobutyl, 
tert-butyl, pentyl, hexyl groups, for example. 

The substituted phenyl group as Y in the substituent groups R 3 and R 4 is, for example, tolyl, xylyl, 
methoxyphenyl, dimethoxyiphenol, trimethoxyphenyl, chlorophenyl, hydroxyphenyl, dihydroxyphenyl, 
45 alkloxycarbonylphenyl, hydroxymethyl phenyl, halogenophenyl, or halogenomethylphenyl. 

The compound of the present invention represented by the general formula (!) can be produced by 
various processes. 

For example, a known oxabicyclopentane derivative represented by the general formula (II): 

50 




(ID 



wherein R 1 , R 2 and R s represent a hydrogen atom (P. Bennett, et al., */. Chem. Soc. Parkin Trans. I, (12), 2990 
(1979), or a compound of the formula (II) wherein R\ R 2 and R 8 have the same meanings as defined above, 
which compound can be synthesized according to the same procedure as described in J. Chem. Soc, 
supra, is dissolved in an inert solvent such as benzene and then reacted with a tri-n-butyltin hydride and 
65 azobisisobutylonitrile to form an benzoxepin derivative represented by the general formula (III): 
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(III) 



wherein R\ R 2 and R 9 have the same meanings as defined above. 

The compound of the formula (III) is then dissolved in an inert solvent, for example, an ether such as 
diethyl ether, and reacted with bromine to form a compound represented by the general formula (IV): 



(IV) 



wherein R\ R 2 and R B have the same meanings as defined above. MnM \ 
Next, the bromide compound of the formula (IV) is reacted with an amine represented by the general 
formula (V): 

R 3 

h/ M 
\ 

R 4 

wherein R 3 and R 4 , have the same meanings as defined above, to form a compound represented by the 
general formula (VI): 

(VI) 





wherein R\ R*. Ft 3 , R 4 and R* have the same meanings as described above. In this reaction, an inert solvent 
such as benzene, methanol or the like can be used as a reaction medium. 

Finally, the compound of the formula (VI) is reduced with a conventional reducing agent, such as 
sodium borohydride, in a appropriate inert solvent such as tetrahydrofuran or methanol, to obtain a 
compound of the present invention represented by the general formula (la): 



(la) 



wherein R\ R 2 , R», R 4 and R» have the same meanings as described above. k „„„ v «, ni „ 
Alternatively, the comp und of the present invention can be synthesized as follows: An Mmnnpm 
derivative represented by the general formula (III) is reacted With sodium butylnitnte in the presence of 
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hydrogen chloride, in an appropriate inert solvent such as methylene chloride, tetrahydrofuran, or an ether 
such as diethyl ether, to form an oxime represented by the general formula (VII): 



5 



w 




(VII) 



wherein R\ R a and R s have the same meanings as defined above. Finally, the oxime of the formula (VII) is 
15 reduced with lithium aluminium hydride in an appropriate inert solvent such as tetrahydrofuran to obtain a 
compound of the present invention represented by the general formula (lb); 



20 



25 




(lb) 



wherein R\ R a and R 8 have the same meanings as defined above, in a mixture of stereoisomers. 
30 Alternatively, the compound of the general formula (lb) can be obtained by reduction of the oxime of 

the general formula (VII) with zinc powders/acetic acid in acetic anhydride, followed by reduction of the 

reduced product with sodium borohydride and alkaline hydrolysis. 

The compound of the general formula (lb) can be separated into four stereoisomers, by an appropriate 

separation means such as silica gel chromatography. 
35 The above-mentioned compound (lb) can be converted to a compound of the present invention 

represented by the general formula (Ic): 



40 



45 




wherein R\ R 2 , R 4 and Y have the same meanings as defined above by reacting the compound (lb) with a 
so halogen compound represented by the general formula (VIII): 

X_{CH 2 ) n -Y (VIII) 

wherein X represents a' halogen atom, Y represents an optionally substituted aromatic or heterocyclic 
55 group, and n represents an integer of 1 to 5; or by reacting the compound (lb) with a corresponding acid 
halide represented by the formula (VIII') 

X — CO — (CH 2 ) n -i — Y (VIII') 

4 

so and reduction of the resulting product with an appropriate reducing agent such as lithium aluminium 
hydride r diborane-THF complex. 

M reover, the above mentioned compound (lb) can be converted to another compound of the present 
invention. 

For example, the compound (lb) is reacted with carbonyl diimidazole to form an oxazolidm compound 
65 represented by the general f rmula (IX): 
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(IX) 



wherein R\ R 2 and R s have the same meanings as defined above; the compound (IX) is then reacted with 
the above-mentioned halogen compound (VIII) to form a compound represented by the general formula 
(X): 

0 




wherein R\ R 2 , R B , n and Y have the same meanings as defined above; and the compound (X) is finally 
reduced with a reducing agent such as lithium aluminium hydride, to obtain a compound of the present 
invention represented by the formula (Id); 




(Id) 



wherein R\ R 2 , R s , n and Y have the same meanings as defined above. 

The compound prepared as described above can be converted to corresponding acid addition salts, 
such as hydrochloride, maleate, fumarate, tartarate, by treating the compound with a corresponding acid 
according to a conventional procedure. Moreover, the resulting salt can be converted to a corresponding 
free compound by treating with alkaline solution according to a conventional procedure. 

A mixture of stereoisomers of the present invention can be separated according to a conventional 
procedure such as column chromatography, for example, silica gel column chromatography. 

Compounds of the general formula (I) of the present invention or pharmaceutical^ acceptable salts 
thereof may be administrated alone, or preferably, formulated to a desired acceptable conventional carrier, 
excipient or diluent, and the formulation can be internally or parenterally administrated. The compound of 
the formulation of the present invention is preferably internally administrated. The daily dose of the 
present compound is 0.1 mg to 100 mg/kg body weight, depending on, for example, the condition of the 
patient. 

Example 

The present invention will now be further illustrated by, but is by no means limited to, the following 
examples. 

Physic -chemical pr perties of compounds obtained in the examples set forth in Table 1. In Table 1, R 
to R 8 correspond t the substituents R 1 t R 9 in the general formula (I). Mixtures of stereoisomers were 
separated into individual isomers, and the physico-chemical properties of the isomers were determined. In 
the Table, symbols a, b, c and d attached t the c mpound numbers show different stereoisomers. 
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Example 1 

4-amino-5-hydroxy-2-phenyl-2,3,4,54etrahydro-1-benzoxepin (Compound Numbers 1a, 1b, 1c and 1d) 

5 



70 




1.98 g (6.67 m moles) of 4-acetamido-5-hydroxy-2-phenyl-2,3,4,5-tetrahydro-1-benzox8pin (R4a; 
compound of Reference Example 4) was dissolved in 60 ml of ethanol, 40 ml of 4N sodium hydroxide 

20 aqueous solution was added to the solution, and the whole was heated to reflux for 6 hours. After distilling 
off the methanol, water was added to the reaction mixture, which was then extracted with methylene 
chloride. The extract was washed with water, and dried with anhydrous magnesium sulfate. After filtrating 
off the magnesium sulfate, the filtrate was concentrated to obtain crude crystals, which were then 
recrystallized from a mixture of methanol, ethyl ether and hexane to obtain 1.33 g (yield 78.2%) of the 

25 compound according to this invention. 

By the same procedure as described above, except that stereoisomers R4b and R4c of Reference 
Number 4 were used as the starting compound, stereoisomers 1b (yield 82.6%) and 1c (yield 83.4%) were 
obtained, respectively. 

The titled compounds were also prepared according to the following process. 3.73 g (14.0 m moles) of 
30 4-hydroxyimino-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin-5-one (compound of Reference Example 2) 
were dissolved in 200 ml of tetrahydrofurane, 2.12 g (55.8 m moles) of lithium aluminium hydride were 
added to the resulting solution, and the whole was heated to reflux for 7 hours and then cooled. A 3N 
sodium hydroxide aqueous solution was added to the reaction mixture to destroy the lithium aluminium 
hydride, and a supernatant was separated and dried with anhydrous magnesium sulfate. After filtrating off 
35 the magnesium sulfate, the resulting filtrate was concentrated to obtain a residue. The residue was applied 
to a silica gel column (300 g), and the column was eluted with a mixture of methylene chloride/methanol 
(90:10) to obtain stereoisomers 1a (344 mg; yield 9.5%), 1b (172 mg; yield 48%), 1c (211 mg; yield 5.9%), 
and Id (703 mg; yield 19.7%) of the compound of this invention. 

In the following Examples 2 to 9 the same procedure as described in Example 1 was repeated except 
40 that compounds of. Reference Examples 5 to 12 were used as starting compounds to synthesize the 
compounds of this invention, respectively. 

Example 2 

4-amino-5-hydroxy-7-methoxy-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin (Compounds 2a, 2b, and 2c) 

45 



50 



65 




Compound 2a from compound R5a: yield 76.2%. 
C mpound 2b from compound R5b: 92.7%. 
Compound 2c from compound R5c: 85.4%. 



65 
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4*mino-5-hy^^ (Compounds 3a, 3b, and 3c) 



H NH- 




Compound 3a from compound R6a: 
15 Compound 3b from compound R6b: 88.2%. 

Compound 3c from compound R6c: 83.4 /o. 



20 



25 



30 



35 



40 



45 



50 



4-amino-5-hydroxy-8-chIoro- 



-2-phenyl-2,3A5-tetr a X hSo a -1 4 benzoxepin (Compounds 4a. 4b, 4c and 4d) 




Compound 4a from compound R7a: 82.3%. 
Compound 4b from compound R7b: 88.5%. 1 
Compound 4c from compound R7c: 86.5%. 
Compound 4d by a different process: 9.8%. 

4*m!no*hyd^ (Compounds 5a, 5b, and 5c) 

OH ^NH. 



X) 



Compound 5a from compound R8a: 95.4%. 
Compound 5b from compound R8b: 38.1%. 
Compound 5c from compound R8c: 66.8%. 

Example 6 

4.amino-5-hydroxy-2-(4.methoxy)phen Y l-2,3 # 4,5-tetrahydro-1-ben20xepin (Compounds 6a, 6b, and 6c) 



55 



60 




OCH- 



65 
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Compound 6a from compound R9a: 72.2%. 
Compound 6b from compound R9b: 89.3%. 
Compound 6c from compound R9c: 84.3%. 

Example 7 

4-amino-5-hydroxy-2-(4-chloro)phenyl-2,3,4,5-tetrahydro-l-ben2oxepin (Compounds 7a, 7b f and 7c) 



Compound 7a from compound R10a: 57.3%. 
Compound 7b from compound R10b: 73.7%. 
Compound 7c from compound R10c: 68.5%. 

Example 8 

4-amino-5-hydroxy-2-(4-methyl)phenyl-2,3A5-tetrahydro-1-benzoxepin (Compounds 8a, 8b, and 8c) 




Compound 8a from compound R11a: 41.7%. 
Compound 8b from compound R11b: 37.8%. 
Compound 8c from compound R11c: 56.6%. 

Example 9 

4-amino-5-hydroxy-2-(4-trifluoro)phenyl-2,3A5-tetrahydro-1-ben20xepin (Compounds 9a, 9b, and 9c) 




OH 



■CI 




OH NHj 



CF 



3 



Compound 9a from compound R12a: 37.5%. 
Compound 9b from compound R12b: 63.6%. 
Compound 9c from compound R12c: 64.5%. 
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Example 10 

4-amino-5-hYdroxy-2-(4-metho^ 
and 10c) 



5 



10 




3 



is 220 mg (0.42 m moles) of 4-acetamido-5-hydroxy-2-(4-methoxycarbonyl)phenyl-2,3A5-tetrahydro-1- 
benzoxepin (R13a, R13b or R13c; compounds of Reference Example 13) was dissolved in 7.5 ml of 
methanol, 7.5 ml of 10% sodium hydroxide aqueous solution was added to the resulting solution, and the 
whole was heated to reflux for 24 hours, and then cooled. Hydrochloric acid was added to the reaction 
mixture to acidify the mixture, which was concentrated to dryness under a reduced pressure by an aid of 

20 benzene. The residue was dissolved in methanol and then etheric solution of diazomethane were added, 
and the whole was stirred for an hour. After distilling off the solvent, the residue was partitioned. between a 
mixture of methylene chloride/ethyl acetate (1:1) and a saturated aqueous solution of potassium 
carbonate. Phases were separated, and the aqueous phase was extracted with methylene chloride. The 
organic phases were combined and the combined organic phase was dried with anhydrous magnesium 

25 sulfate. The magnesium sulfate was then filtered off, and the filtrate was concentrated to obtain a residue. 
The residue was separated by silica gel thin layer chromatography and a mixture of methylene chloride/ 
methanol (9:1), to obtain stereoisomers 10a (14.5 mg; yield 23.1%), 10b (5 mg; yield 3.8%), and 10c (5 mg; 
yield 3.8%) of the compound of this invention. 

3 o Example 11 

4-amino-5,8-dihydroxy-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin (Compounds 11a, 11b, 11c and 11 d) 



35 



40 




According to the same procedure as described in Example 1 (different process), 385 mg (1.36 m moles) 
of corresponding oxime, 2-phenyl-4-hydroxyimino-8-hydroxy-2,3,4,5-tetrahydro-1-benzoxepin-5-one was 
reduced to obtain stereoisomers 11a (30 mg), 11b (22 mg), 11c (21 mg) and lid (9.6 mg) of the compound 
of this invention. 

Example 12 

5-hydroxy-4-(4-methylpiperazinyl)-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin (Compounds 12a and 12b) 



so 



55 



60 




883 mg (2.13 m moles) of 4-(4-methylpiperazinyl)-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin-5-one 
(compound f Reference Example 1 5) was dissolved in 50 ml of methanol, 324 mg (4 molecular equivalent) 
of sodium bor hydride was added to the solution under ice-co ling, and the whole was stirred for 3 hours. 
65 The reaction mixture was concentrated, and the residue was added to ice-water and then extracted with 



10 



15 



35 



40 



45 



50 
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methylene chloride. The extract was washed with water and dried with anhydrous magnesium sulfate. 
After filtrating off the magnesium sulfate, the filtrate was concentrated to obtain a residue, which was then 
applied to a silica gel column and eluted with a mixture of methylene chloride/methanol (95:5) to obtain 
stereoisomers 12a (482 mg; yield 54.3%) and 12b (167 mg; yield 18.8%) of the compound of this invention. 

Example 13 

5-hydroxy-4-methylamino-2-phenyl-2,3A5-tetrahydro-1-benzoxepin (Compounds 13a f 13b, 13c and 13d) 




20 The same procedure as described in Example 12 was repeated except that 4-methylamino-2-phenyl- 
2,3,4,5-tetrahydro-1-benzoxepin-5-one (compound of Reference Example 16) was used as a starting 
compound to obtain two stereoisomers 13a (yield 23.6%) and 13b (yield 31.4%) of the compound of this 
invention. 

Alternatively, the compounds of this invention were synthesized according to the following different 
25 process; wherein 286 mg (1.02 m moles) of 9-phenyl-9,10,10a,3a-tetrahydro-[1]-benzoxepino-[4,5- 
d]oxazolFdin-2-one (compound R25c of Reference Example 25) was dissolved in 500 ml of tetrahydrofuran, 
155.2 mg (4.08 m moles) of lithium aluminium hydride was added to the solution under ice-cooling, and the 
whole was heated to reflux for 2 hours. A 3N sodium hydroxide aqueous solution was added to the reaction 
mixture to destroy excess lithium aluminium hydride, and a supernatant was separated, washed with 
30 water, and dried with anhydrous magnesium sulfate. After filtrating off the magnesium sulfate, the filtrate 
was concentrated, and the residue was applied to a silica gel column and eluted with a mixture of 
methylene chloride/methanol (97:3) to obtain 237 mg (yield 86.4%) of the compound 13c of this invention. 

Moreover, the stereoisomer R25d of the Reference Example was treated according to the same 
procedure as described above, to obtain the compound 13d (yield 82.5%) of this invention. 



Example 14 

5-hydroxy-4-dimethylamino-2-phenyl-2^,4,5-tetrahydro-1-benzoxepin (Compounds 14a, 14b, 14c and 14d) 

H 3 



OH ^N-CH 3 



The same procedure as described in Example 12 was repeated except that 4-dimethylamino-2-phenyl- 
2,3,4,5-tetrahydro-1-benzoxepin-5-one (compound of Reference Example 17) was used as a starting 
compound to obtain two stereoisomers 14a (yield 59.9%) and 14b (yield 18.9%) of the compound of this 

55 ,nve I^° I ^ m nd of thi8 invention was aiso synthesized according to the following different procedure. 
That is, each of compounds R27c and R27d of the Reference Example was reduced according to the same 
procedure as described in Example 13 (different process) to obtain stereoisomers 14c (yield 88.3%) and 14d 
{yield 84.1%) of the compound of this invention. 

60 



65 
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Example 15 

5-hvdroxY^-isopropvlamino-2-phenyl.2,3A5-tetrahydro-1.benzoxepin (Compounds 15a and 15b) 



w 



is 



20 



25 



30 



3$ 



40 



45 



50 



55 



60 
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1.02 g (3.22 m moles) of 4-bromo-2-phenyl-2 r 3 r 4,5-tetrahydro-1-benzoxepin-5-one (compound R14 of 
the Reference Example) was dissolved in 60 ml of tetrahydrofuran, 5.71 g (30 mole equivalent) of isopropyl- 
amine was added to the solution, and the whole was stirred overnight. The reaction mixture was cooled, 
and under ice-cooling, 725 mg (19.1 m moles) of sodium borohydride and 10 ml of methanol were added to 
the reaction mixture, which was then stirred for 6 hours at a room temperature. The reaction mixture was 
concentrated, ice water was added to the concentrate, and the whole was extracted with methylene 
chloride. The resulting extract was washed with water and dried with anhydrous magnesium sulfate. After 
filtrating off the magnesium sulfate, the filtrate was concentrated to obtain a residue, which was then 
applied to a silica gel column, and eluted with a mixture of methylene chloride/methanol (98:2) to obtain 
stereoisomers 15a (255 mg; yield 26.7%) and 15b (120 mg; yield 12.6%) of the compound of this invention. 

Example 16 

4-benzylamino-5-hydroxy-2-phenyl-2,3,4,5-tetrahydro-Vbenzoxepin (Compounds 16b and 16c) 




150 mg (0.56 m moles) of 4-amino-5-hydroxy-2-phenyl-2^,4,5-tetrahydro-1-benzoxepin (compound lb 
of Example 1) was dissolved in 25 ml of dioxane, and 813 mg (5.9 m moles) of potassium carbonate and 
0.87 ml (0.17 m moles) of benzvlbromide were added to the solution, which was then heated to reflux 
overnight. After distilling off the solvent water was added to the residue, which was then extracted with 
methylene chloride, and the extract was dried with anhydrous magnesium sulfate. After filtrating off the 
magnesium sulfate, the filtrate was concentrated to obtain a residue, which was then applied to a silica gel 
column, and eluted with a mixture of methylene chloride/methanol (98:2) to obtain 56.9 mg (yield 42.0%) of 
the compound 16b of this invention. 

The same procedure as described above was repeated except that stereoisomer 1c was used as a 
starting compound to obtain the compound 16c (yield 38.4%) of this invention. 

Example 17 

5-hydroxy-4-phenethyi-2-phenyl-2^,4,5-tetrahydro-1-benzoxepin (Compounds 17a, 17b, 17c and 17d) 

H 

OH ^ 
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180 mg (0.71 m moles) of 4-amino-5-hyd roxy-2-phenyl-2,3,4,5-tetra hydro- 1-benzoxe pin (compound 1a 
of Example 1 ) was dissolved in 36 ml of dioxane, and 0.58 ml (6 mole equivalent) of phenethyl bromide was 
added to the solution, which was then heated to reflux overnight. After distilling off the solvent, water was 
added to the residue, which was then extracted with methylene chloride, and the extract was dried with 

5 anhydrous magnesium sulfate. After filtrating off the magnesium sulfate, the filtrate was concentrated to 
obtain a residue, which were then applied to a silica gel column, and eluted with a mixture of methylene 
chloride/methanol (98:2) to obtain 96.8 mg (yield 38.2%) of the compound 17a of this invention. 

The same procedure as described above was repeated except that each of the stereoisomers lb, 1c and 
1d was used as a starting compound to obtain the compounds 17b (yield 42.3%), 17c (yield 62.3%) and 17d 

io (yield 87.7%), respectively, of this invention. 

Example 18 

5-hydroxy-4-phenylpropylamino-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin (Compounds 18b and 18c) 




100 mg (0.392 m moles) of 4-amino-5-hydroxy-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin (compound 
1b of Example 1) was dissolved in 20 ml of dioxane, and 271 mg (1.96 m moles) of potassium carbonate and 

30 0.18 ml (1.18 m moles) of phenylpropyl bromide were added to the solution, which was then heated to 
reflux overnight. After distilling off the solvent, water was added to the residue, which was then extracted 
with methylene chloride. The extract was washed with water and dried with anhydrous magnesium sulfate. 
After filtrating off the magnesium sulfate, the filtrate was concentrated to obtain a residue, which was then 
applied to a silica gel column, and eluted with a mixture of methylene chloride/methanol (98:2) to obtain 

3s 100 mg (yield 68.5%) of the compound 18b of this invention. 

The same procedure as described above was repeated except that stereoisomer 1c was used as a 
starting compound to obtain the corresponding compound 18c (yield 71.8%) of this invention. 

Example 19 

40 5-hydroxy-4-(2-pyrid-3-yiethyl)amIno-2-phenyl-2,3,4,&-tetra hydro- 1-benzoxe pin (Compound 19c) 



45 




500 mg of 4-amino-5-hydroxy-2-phenyl-2,3A5-tetrahydro-1-benzoxepin (compound 1c of Example 1) 
was dissolved in 30 ml of dimethylformamide, and 2.76 ml (19.6 m moles) of triethylamine and 772 mg (4.7 
m moles) of 3-picoly (chloride hydrochloride were added to the solution, which was then stirred at 45°C for 
55 18 hours. After distilling off dimethylformamide, sodium bicarbonate aqueous solution was added to the 
residue, which was then extracted with methylene chloride. The extract was washed with water and dried 
with anhydrous magnesium sulfate. After filtrating off the magnesium sulfate, the filtrate was concentrated 
to obtain a residue, which was then applied to a silica gel column, and eluted with a mixture of methylene 
chloride/methanol (97:3) to obtain 305 mg (yield 45.0%) of the compound 19c of this invention. 



65 
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Example 20 

5-hydroxy^-[2-(4-methoxyphenyl)-ethyl]amm^ 
(Compound 20c) 



OH 



to 



15 




OCH- 



According to the same procedure as described in Example 19, 4-amino-5-hydroxy-2-{4-methoxy- 
20 phenyl)-2,3,4,5-tetrahydro-1-benzoxepin (compound 6c of Example 6) was reacted with 4-methoxyphenyl- 
ethyl bromide in the presence of triethyl amine to obtain the compound 20c (yield 40.8%) of this invention. 

Example 21 

5-hydroxy-4-(3-phenylpropyl)amino-2-(4-methoxyphenyl)-2,3,4 # 5-tetrahydro-1-benzoxepin (Compound 
25 21c) 



30 



35 




40 

According to the same procedure as described in Example 19, 4-amino-5-hydroxy-2-(4-methoxy- 
phenyl)-2,3,4,5-tetrahydro-1-ben2oxepin (compound 6c of Example 6) was reacted with phenylpropyl 
bromide in the presence of triethyl amine to obtain the compound 21c (yield 33.9%) of this invention. 

45 Example 22 

8-chloro-5-hydroxy-4-(2-phenyfethyl)amino-2-phenyl-2,3A5-tetrahydro-1-benzoxepin (Compound 22a) 



so 



55 



60 




According t the same procedure as described in Example 17, 4-amino-5-hydroxy-8-chloro-2-phenyl- 
2,3,4,5-tetrahydro-1-benzoxepln (c mp und 4a of Example 4) was used as a starting compound to obtain 
65 the compound 22a {yield 88%) f this inventi n. 
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Example 23 

8-chloro-5-hydroxy-4-(3-pheny I propyl )amino-2-phenyl-2,3A5-tetrahydro-1-ben20xepin (Compound 23a) 



According to the same procedure as described in Example 17, 4-amino-5-hydroxy-8-chloro-2-phenyl- 
2,3,4,5-tetrahydro-1-benzoxepin {compound 4a of Example 4) was used to obtain the compound 23a (yield 
81 %) of this invention. 
20 Example 24 

5-hydroxy-4-(2-phenylethyl}amino-2-(4-methoxycarbonylphenyl)-2 / 3,4,5-tetrahydro-1-benzoxepin 
(Compound 24b) 



25 



30 

C0 2 CH 3 

35 According to the same procedure as described in Example 17, 4-amino-5-hydraxY-2-{4-methoxY- 
carbonylphenyl)-2,3,4,5-tetrahydro-1-benzoxepin (compound 10b of Example 10) was used as a starting 
compound to obtain the compound 24b (yield 51%) of this invention. 

Example 25 

40 5-hydroxy-4-(4-phenylbutyi)amino-2-phenyl-2,3 i 4,5-tetrahydro-1 -benzoxepin (Compounds 25b and 25c) 




45 



SO 
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278 mg (0.72 m moles) of 5-hydroxy-4-(1-oxo-4-phenylbutyl)amino-2-phenyl-2^A5-tetrahydro-1- 
benzoxepin (compound R19b of Reference Example 19) was dissolved in 50 ml of tetrahydrofuran, and 220 
mg {5.8 m moles) of lithium aluminium hydride was added to the solution, which was then heated to reflux 
for 17 hours. A 3N sodium hydroxide aqueous solution was added to the reaction mixture under ice- 
cooling, a supernatant was separated, and the supernatant was dried with anhydrous magnesium sulfate. 
After filtrating off the magnesium sulfate, the filtrate was concentrated to obtain a residue, which was then 
applied to a silica gel column and eluted with a mixture of methylene chloride/methanol (98:2) to obtain 
175 mg (yield 65.3%) of the compound 25b of this invention. 

Stereoisomer R19c of Reference Example 19 was treated according to the same procedure as 
described ab ve to obtain the compound 25c (yield 75.7%) of this invention. 

The same procedure as described in Example 25 was repeated except that compounds of Reference 
Examples 20, 21, 22, 23 and 24 were used as starting compounds to obtain compounds 26 to 30. 
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Example 26 

5-hydroxy-4-[2-(p-methoxyphenyl)ethyl)- amino-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin (Compounds 
26a, 26b, and 26c) 



OCH- 




Compound 26a from compound R20a: 92%. 
Compound 26b from compound R20b: 71%. 
Compound 26c from compound R20c: 87%. 

Example 27 

5-hydroxy^-[2^4-hydroxyphenyl)ethyl]amino-2-phenyl-2,3A5-tetrahydro-1-benzoxepin (Compounds 27a, 
27b and 27c) H 

OH N 



OH 



Compound 27a from compound R21a: 85%. 
Compound 27b from compound R21b: 80%. 
Compound 27c from compound R21c: 92%. 

Example 28 

&-hydroxy-4-[2-(3,4-dimethoxyphenyl)ethyl]amino-2-phenyl-2,3A5-tetrahydro-1-benzoxepin (Compounds 
28b and 28c) 

H 

OH N ^ ^ ^OCH- 



OCH, 




Compound 28b from compound R22b: 78%. 
Compound 28c from compound R22c: 82%. 

Example 29 

5-hYdroxy^[2-(3AdihydroxYPhenyl)etM^ 
29a, 29b and 29c) 



H 



OH 



OH 



17 
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Compound 29a from compound R23a: 36%. 
Compound 29b from compound R23b: 66%. 
Compound 29c from compound R23c: 64%. 

Example 30 

5-hydroxy-4-(2-pyrid-3-ylethyl)amino-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin (Compounds 30b and 30c) 



w 



is 



H 

OH N 




20 



Compound 30b from compound R24b: 32%. 
Compound 30c from compound R24c: 28%. 



Example 31 

5-hydroxy^-(N-Methyl-N-phenylethyl)amino-2-phenyl-2,3A5-tetrahydro-l-ben20xepin (Compounds 31b 
25 and 31c) 



30 
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261 mg (0.68 m moles) of 1-phenylethyl-9,10,10a,3a-tetrahydro-[1]-benzoxepino[4,5-d]oxazolidin-2- 
one (compound R26b of Reference Example 26 was dissolved in 60 ml of tetrahydrofuran f and 103 mg (2.71 
m moles) of lithium aluminium hydride was added to the solution, which was then heated to reflux for 6 
hours. 3N sodium hydroxide aqueous solution was added to the reaction mixture under ice-cooling to 
destroy excess lithium aluminium hydride, and a supernatant was separated. The supernatant was dried 
with anhydrous magnesium sulfate. After filtrating off the magnesium sulfate, the filtrate was concentrated 
to obtain a residue, which was then applied to a silica gel column, and eluted with a mixture of hexane/ethyl 
acetate (85:15) to obtain 162 mg (yield 64.1%) of the compound 31b of this invention. 

Stereoisomer R26c of Reference Example 26 was treated according to the same procedure was 
described above to obtain the corresponding compound 31c (yield 69.9%) of this invention. 

Example 32 

5-hydroxy-4-(N-methyl-N-(3-phenyl)-propyl)amino-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin (Compounds 
32b and 32c) 
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Each of compounds R28b and R28c of Reference Example 28 was treated according to the same 
procedure as described in Example 31 to obtain the compounds 32b (yield 85.0%) and 32c (yield 59.4%) of 
this invention. 

Example 33 

5 5-hydroxy-4(2-pyridin-2-yl)ethylamino-2-phenyl-2,3A5-tetrahydro-1-benzoxepin (Compound 33c) 



10 



15 



20 



25 




380 mg of 1-(2-pyridin-2-yl)ethyl-9-phenyl-9,10 r 10a,3a-tetrahydro-[1l-benzoxepino[4,5-d]oxazolidin-2- 
one (compound R29c of Reference Example) was dissolved in 50 ml of ethanol, and 50 ml of 4N sodium 
hydroxide aqueous solution was added to the solution, which was then heated to reflux for 2 hours. After 
cooling, water was added to the reaction mixture, which was then extracted with methylene chloride. The 
extract was washed with water and dried with anhydrous magnesium sulfate. After filtrating off the 
magnesium sulfate, the filtrate was concentrated to obtain the 210 mg (yield 59.3%) of the compound 33c 
of this invention. 
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Starting compounds used in the Examples are prepared according to the procedures described in the 
following Reference Examples. 

Reference Example 1 

5 2-phenyl-2,3,4,5-tetrahydro-1 -benzoxepin-5-one (compound R1 ) 
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4.49 g (19 mmoles) of 3,4-benzo-5-oxo-1-phenyi-2-oxabicyclo-[4, 1,0] heptane was dissolved in 200 ml 
of benzene. 6.06 g (1.1 equivalent amount) of tri-n-butyltin hydride and 1.75 g (0.55 equivalent amount) of 
azobisisobutylonitrile were added to the solution, and the whole was heated to reflux for one hour. After 
cooling, the reaction mixture was washed with water and dried over anhydrous magnesium sulfate. After 
filtrating off the magnesium sulfate, the filtrate was concentrated to obtain a residue, which was then 
applied to a silica gel column, and eluted with a mixture of hexane/ethyl acetate (95:5) to obtain 5.88 g 
(yield 87.5%) of the desired compound. 

Reference Example 2 
4-hydroxyimino-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin-5-one (compound R2) 




5.36 g (22.5 mmoles) of 2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin-5-one (compound R1 of Reference 
Example 1) was dissoled in a mixture of 130 ml of tetrahydrofuran and 230 ml of ethyl ether, and 13.4 mi of 
hydrogen chloride-saturated ethyl ether was added to the solution, which was then cooled to -20°C. 
5.79 ml (49.5 mmoles) of sodium butylnrtrite was added dropwise to the solution, and the reaction mixture 
was allowed to stand at -15°C to -20°C for two days. A saturated sodium chloride aqueous solution was 
added to the reaction mixture to separate the phases. An organic phase was obtained, washed with water, 
and dried with anhydrous magnesium sulfate. After filtrating off the magnesium sulfate, the filtrate was 
concentrated, and the concentrate was washed with hexane and dried to obtain 5.46 g (yield 90.8%) of the 
desired compound. 

Reference Example 3 
4-acetamido-2-phenyl-2,3A5-tetrahydro-1-benzoxepin-5-one (R3a, R3b) 




308 mg (1.15 mmoles) of 4-hydroxyimino-2-phenyi-2,3,4,5-tetrahydro-1-benzoxepin-5-one (compound 
R2 of Reference Example 2) was dissolved in 23 ml of acetic anhydride, 280 mg (3.75 eqivalent amount) of 
zinc powder was added t the solution, and then 0.658 ml (10 equivalent amount) of acetic acid was added 
dr pwise at a room temperature. The reaction mixture was stirred at a room temperature for 3 hours and 
c ncentrated. The residue was dissolved in ethyl acetate and the solution was filtered to eliminate the zinc 
p wders. The filtrate was washed with sodium bicarb nate aqueous solution and then with water, and 
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dried with anhydrous magnesium sulfate. After filtrating off the magnesium sulfate, the filtrate was 
concentrated to obtain a residue, which was then applied to a silica gel column, and eluted with a mixture 
of hexane/ethyl acetate (7:3) to obtain 137 mg (yield 40,3%) of a mixture of stereoisomers R3a and R3b 
(ratio 1:1) of the desired compound. 

5 

Reference Example 4 
4-acetamido-5-hydroxy-2-phenyI-2,3,4,5-tetrahydro-1-benzoxepin (R4a, R4b, R4c) 



15 




20 797 mg (2.70 mmoles) of 4-acetamido-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin (compound R3a of 
Reference Example) was dissolved in 50% methanol, 411 mg (10.8 mmoles) of sodium borohydride was 
added to the solution at -50°C to -20°C, and the whole was stirred for 5 hours. The reaction mixture was 
concentrated, and ice water was added to the concentrate. The mixture was extracted with methylene 
chloride, and the extract was washed with water and dried with anhydrous magnesium sulfate. After 

25 filtrating off the magnesium sulfate, the filtrate was concentrated to obtain a residue, which was then 
applied to a silica gel column, and eluted with a mixture of methylene chloride/methanol (98:2) to obtain 
stereoisomers R4a (22.5 mg; yield 28.0%) and R4b (485 mg; yield 60.4%) of the desired compound. 

Stereoisomer R3b of Reference Example 3 was treated according to the same procedure as described 
above, to obtain stereoisomer R4c of the desired compound almost selectively (yield 85%). 

30 

Reference Examples 5 to 13 
According to the same procedures as described in Reference Examples 1, 2, 3, and 4, corresponding 
oxabicycloheptane derivatives were treated to obtain compounds of Reference Examples 5 to 13. 

35 Reference Example 14 

4-bromo-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin-5-one (RT4) 



40 



45 




800 mg (3.36 mmoles) of 2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin-5-one (compound R1 of Reference 
Example 1) was dissolved in 80 ml of absolute ethyl ether, and 808 mg (1.5 equivalent amount) of bromine 
was added to the solution dropwise over 15 minutes under Ice-cooling. The reaction mixture was washed 
with a sodium sulfate aqueous solution followed by water, and then dried with anhydrous magnesium 
55 sulfate. After filtrating off the magnesium sulfate, the filtrate was concentrated to obtain a residue, which 
was then applied to a silica gel column, and eluted with a mixture of hexane/ethyl acetate (98:2) to obtain 
1.02 g (yield 95.7%) of the desired compound in a form of a diastereomer mixture (R14a and R14b, ratio 
3:1). 

60 



65 
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Reference Example 15 
4-(4-methylpiperazinyl)-2-phenyl-2^A5-tetrahydro-1-benzoxepin-5-one(R15a, R15b) 




970 mg (3.1 mmoles) of 4-bromo-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin-5-one {compound R14 of 
Reference Example 14) was dissolved in 100 ml of benzene, 3.1 g (10 equivalent amount) of N-methylpiper- 
azlne was added to the solution, and the whole was heated to reflux for 7 hours. After distilling off the 
solvent, water was added to the residue, and the mixture was extracted with methylene chloride. The 
organic phase was washed with water and dried with anhydrous magnesium sulfate. After filtrating off the 
magnesium sulfate, the filtrate was concentrated to obtain a residue, which was then applied to a silica gel 
column, and eluted with a mixture of methylene chloride/methanol (90:10) to obtain diastereomers R15a 
(700 mg; yield 55.1%) and R15b (220 mg; yield 17.3%) of the desired compound. 

Reference Examples 16 to 18 
According to the same procedure as described in Reference Example 15, compounds of Reference 
Examples 16 to 18 were obtained. Details of the properties of these compounds are set forth in Table 2. 

Reference Example 19 

5-hydroxy-4-(4-phenyl)butyrlamido-2-phenyl-2^,4,5-tetrahydro-1-benzoxepin(R19b,R19c) 



H 




200 mg (0.784 mmoles) of 4-amino-5-hydroxy-2-phenyl-2,3,4,5-tetrahydro-1-benzoxepin (compound 
1b of Example 1) was dissolved in 50 ml of methylene chloride, 155 mg (0.941 mmoles) of 4-phenylbutync 
acid and 180 mg (0.94 mmoles) of 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide hydrochloride were 
added to the solution, and the whole was stirred for 17 hours at room temperature. The reaction mixture 
was washed with water and dried with anhydrous magnesium sulfate. After filtrating off the magnesium 
sulfate, the filtrate was concentrated to obtain a residue, which was then applied to a silica gel column, and 
eluted with a mixture of methylene chloride/methanol (97:3) to obtain 281 m« (yield 93.1 %> of the desired 
compound (R19b). 

Stereoisomer 1c was treated according to the same procedure as described above to obtain stereo- 
isomer R19a of the desired compound (yield 93.7%). 

Reference Examples 20 to 24 
Compounds of Example 1 were treated according to the same procedure as described in Reference 
Example 19 to btain compounds of Reference Examples 20 to 24. The properties of these compounds are 
set forth in Table 3. 
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Reference Example 25 

9-phenyl-9,10,10a,3a-tetrahydro-[1]-benzoxepino[4,5-d]oxazolidin-2-one {R25a, R25b, R25c, R25d) 



5 



10 



15 




200 mg (0.784 mmoles) of 4-amino-5-hydroxy-2-phenyl-2 r 3,4,5-tetrahydro-1-benzoxepin (compound 
la of Example 1) was dissolved in 30 ml of benzene, 127 mg (0.784 mmoles) of carbonyldiimidazole was 
added to the solution, and the whole was stirred for 3 hours with heating. After distilling off the solvent, the 
residue was applied to a silica gel column, and eiuted with a mixture of methylene chloride/methanol (99:1 ) 
to obtain 158 mg (71.7%) of the desired compound R25a. 

Each of stereoisomers 1b, 1c, and 1d was treated according to the same procedure as described above 
to obtain stereoisomers R25b, R25c, and R25d of the desired compound. 

Reference Example 26 
1-phenethyI-9-phenyl-9 r 10,10a,3a-tetrahydro-[1]-benzoxepino[4,5-d]oxazolidin-2-one 



30 



35 



40 




235 mg (0.84 mmoles) of 9-phenyl-9,10,10a r 3a-tetrahydro-[1]-benzoxepino[4,5-d]oxazolidin-2-one 
{compound R25b of Reference Example 25) was dissolved in 40 ml of dioxane, 100 mg (2.51 mmoles; 60% 
suspension in oil) was added to the solution, and the whole was stirred at 110°C for 30 minutes under 

45 heating. After cooling, 10 ml of dimethyl sulfoxide and 0.343 ml (2.51 mmoles) of phenethyl bromide were 
added to the reaction mixture, which was then stirred for 2 hours. After distilling off the solvnt, ice-water 
was added to the reaction mixture, which was then extracted with ethyl ether. The extract was washed with 
water, and dried with anhydrous magnesium sulfate. After filtrating off the magnesium sulfate, the filtrate 
was concentrated to obtain a residue which was then applied to a silica gel column, and eiuted with a 

so mixture of hexane/ethyl acetate (8:2) to obtain 266 mg (yield 82.6%) of the desired compound R26b. 

Stereoisomer R25c of Reference Example 25 was treated according to the same procedure as 
described above to obtain stereoisomer R26C of the desired compound. 

Reference Examples 27 to 29 
55 Compounds of Reference Example 25 were treated according to the same procedure as described in 
Reference Example 26 to obtain compounds of Reference Examples 27 to 29. 

Physico-chemical properties of the compounds prepared in Reference Examples 1 to 29 are set forth in 
the following Tables 2, 3, and 4. 
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Formulation 1 
Capsule 

Ingredients for one capsule 

8 (1) Compound 1c (Example 1) 10 mg 

(2) Lactose 59.5 mg 

(3) Corn Starch 80 mg 

to 

(4) Soft silica anhydride 0.5 mg 



Total 150 mg 

75 

Procedure 

The above-mentioned components were thoroughly mixed and then filled in a gelatin capsule. 



20 




Formulation 2 
Tablet 




Ingredients for one tablet 








25 


(1) 


Compound 1c of Example 1 


10 mg 




(2) 


Lactose 


59 mg 




(3) 


Corn Starch 


70 mg 


30 


(4) 


Corn Starch paste 


10 mg 




(5) 


Magnesium stearate 


1 mg 



Procedure 

35 The above-mentioned components were admixed and pressed to a tablet form according to a 
conventional procedure. 

Biological test 

Hypoglycemic activity, hypotensive activity, and platelet coagulation inhibiting activity of the present 
40 compounds were tested as follow. 

1. Hypoglycemic activity 

Male ddY mice aged five to six weeks were starved for 24 hours, and test compound was then 
administered, i.e., in the form of CMC suspension. After 30 minutes from administration, a blood sample 
45 was obtained from tail, the sample was immediately centrifuged, and the glucose concentration in serum 
was determined by a glucose oxidase method (using a commercially available kit). 

2. Hypotensive activity 

Twenty-week aged male spontaneous hypertensive rats (SHR) were anesthetized with ether, and a 
50 cannula was inserted into the aorta. After one day, the cannula was connected to a pressure transducer, 
and the blood pressure was continuously measured under non-arrest and non-anesthetfc conditions. A test 
compound was orally administrated in the form of 0.5% CMC suspension after over-night starvation of the 
SHR. 

55 3. Platelet coagulation inhibiting activity 

Heathly men, and male white rabbits having a body weight of 4 kg were used. Blood samples were 
obtained from an elbow vein in case of the men, or from an ear artery in the case of the white rabbits, and 
0.31 % or 0.38% citric acid was added to each sample. The samples were centrifuged to obtain platelet rich 
plasma (PRP), which were then subjected to measurement of the blood platelet coagulation ability. ADP, 

60 arachidonic acid, collagen, platelet activating factor (PAF), epinephrine and Ca ++ ionophore A— 231 87 were 
used as the coagulati n inducer. The test compound was diss Ived in dimethy {sulfoxide, and the solution 
was added to the PRP f r administrati n. 



65 



EP 0 250 265 B1 



10 



15 



20 



25 



30 



35 



40 



45 



50 



Result 

Among the compounds of the present invention, compounds 1(1b, 1c, 1d), 4(4c), 6(6c), 7(7b, 7c), 8{8c), 
10(10a, 10c) 11(11c), 13(13a, 13b, 13c), 14(1 4c), 16(16c), 17(17b, 17c), 18(18c), 20(20c), 21(21c), 25(25c), 
26(26c), 27(27c), 28(28c), 31 (31c), and 32(32c) showed a significant hypoglycemic activity at a dose of 
10 mg/kg P.O. Further, compound 1(1c) showed a significant hypoglycemic activity at a dose of 10 mg/kg as 
well as a hypotensive activity and platelet coagulation inhibiting activity. 

Claims for the Contracting States: BE CH DE FR GB IT U NL SE 

1. A compound which is: 
(i) a 2-phenylbenzoxepin derivative represented by the following formula (I): 



0) 




wherein R 1 and R 2 each independently represent a hydrogen atom, halogen atom, hydroxy! group, methyl 
group or methoxy group; /ru . v 

R 3 and R 4 each independently represent a hydrogen atom, C,- 6 alkyl group or the group -H(-H 2 ) — y 
wherein n is an integer of 1 to 5 and Y represents phenyl, substituted phenyl, pyridyl, pynmidyl, furyl, or 

thenyL or^ ^ together witn tne n j tr ogen atom to which they are bonded, form a pyrrolidine ring, 
piperidine ring, piperazine ring, morpholine ring or thiomorpholine ring; and 

R 8 represents a hydrogen atom, halogen atom, d-e straight or branched alkyl group, tnfiuorometnyl, 
methoxy or alkoxycarbonyl group; or 

(ii) a pharmaceutically acceptable acid addition salt of such a derivative. 

2. A compound according to claim 1, wherein R a is methyl, ethyl, or propyl. 

3. A compound according to claim 1 or claim 2, consisting of an individual stereoisomer or a mixture of 

stereoisomers. . uu • 

4. A pharmaceutical composition comprising a compound according to any one of claims 1 to 3 with a 

pharmaceutically acceptable carrier. 

5. A pharmaceutical composition according to claim 4, which acts as a hypotensive agent, hypo- 
glycemic agent or platelet coagulation inhibiting agent 

6. A process for production of a compound according to claim 1, comprising the steps of; 
(a) reducing a compound represented by the following formula (VI): 




or 



55 (b) for production of a compound in which R 3 and R* represent hydrogen atoms, reducing an oxime 
represented by the following formula (VII): 



60 
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and if necessary, hydrolyzing the reduced product; or 

(c) for production of a compound in which R 3 represents a hydrogen atom and R 4 represents the group 
_(CH 2 )„— Y, reacting a compound of the formula (I) wherein R 3 and R 4 represent hydrogen atoms with a 
halogen compound represented by the formula (VIII): 

X-(CH 2 ) n ~Y (VIII) 

wherein X represents a halogen atom and n and Y have the same meanings as defined above; or 

(d) for production of a compound in which R 3 represents a hydrogen atom and R 4 represents the group 
10 — (CH 2 ) n — Y, reacting a compound of the formula (I) wherein R 3 and R 4 represent hydrogen atoms with a 

halogen compound represented by the formula (VIII'): 

X — COtCHjJn-! — y (vim 

15 wherein X represents a halogen atom and n and Y have the same meanings as defined above, and reducing 
the product; or 

(e) for production of a compound in which R 3 represents a methyl group and R 4 represents the group 
(CH 2 ) n — Y, reducing a compound represented by the following formula (X): 



20 



25 



30 



N-(CH 2 ) n -Y 




wherein R\ R 2 , R 5 , n and Y have the same meaning as defined above; and optionally 

(f) converting the resulting compound to a salt, or the resulting salt to other salts or a free compound. 
7, A process according to claim 6, wherein in the variation (a), reduction is carried out using sodium 

35 b ° r °8 h Access 8 ^^TStfm 6, wherein in the variation (b), the compound (VII) is reduced using 
lithium aluminium hydride as a reducing agent. . ...... . . llMrl hv/ , inr 

9. A process according to claim 6, wherein in the variation (b), the compound (VII) is reduced by zinc 
powder and acetic acid in acetic anhydride followed by sodium borohydride, and then the reduced product 

An is hvdrolvzed under alkaline conditions. 

10. A process according to claim 6, wherein in the variation (d), the reduction is carried out using 
lithium aluminium hydride or diborane-THF complex as a reducing agent . . 

11. A process according to claim 6, wherein in the variation (e), the reduction is carried out using 
lithium aluminium hydride as a reducing agent * 1 ♦„ o 

12. Use, for the manufacture of a medicament of a compound according to any one of claims 1 to 3. 

13. Use according to claim 12 wherein the medicament is for the treatment of diabetes type II. 

Claims for the Contracting States: AT ES 

1. A process comprising the preparation of a compound which is: 

(i) a 2-phenylbenzoxepin derivative represented by the following formula (1): 



55 



60 




wherein R 1 and R 2 each independently represent a hydrogen atom, halogen atom, hydroxyl group, methyl 
65 group or methoxy group; 
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R 3 and R 4 each independently represent a hydrogen atom, C,_ 6 alkyl group or the group — (CH 2 ) n — Y 
wherein n is an integer of 1 to 5 and Y represents phenyl, substituted phenyl, pyridyi, pyrimidyl, furyl # or 
thenyl; or 

R 3 and R 4 , together with the nitrogen atom to which they are bonded, form a pyrrolidine ring, 
piperidine ring, piperazine ring, morpholine ring or thiomorpholine ring; and 

R 5 represents a hydrogen atom, halogen atom, G,_ e straight or branched alkyl group, trifluoromethyl, 
methoxy or alkoxycarbonyl group; or 

(ii) a pharmaceutical ly acceptable acid addition salt of such a derivative. 

2. A process according to claim 1, wherein R 5 is methyl, ethyl, or propyl. 

3. A process according to claim 1 or claim 2, resulting in an individual stereoisomer or a mixture of 
stereoisomers. 

4. A process according to any one of claims 1 to 3 comprising the steps of; 
(a) reducing a compound represented by the following formula (VI): 




or 

(b) for production of a compound in which R 3 and R 4 represent hydrogen atoms, reducing an oxime 
represented by the following formula (VII): 




and if necessary, hydrolyzing the reduced product; or 

(c) for production of a compound in which R 3 represents a hydrogen atom and R 4 represents the group 
— (CH 2 ) n — Y, reacting a compound of the formula (I) wherein R 3 and R 4 represent hydrogen atoms with a 
halogen compound represented by the formula (VIII): 

X— (CH 2 ) n -Y (VIII) 

wherein X represents a halogen atom and n and Y have the same meanings as defined above; or 

(d) for production of a compound in which R 3 represents a hydrogen atom and R 4 represents the group 
— (CH 2 ) n — Y, reacting a compound of the formula (I) wherein R 3 and R 4 represent hydrogen atoms with a 
halogen compound represented by the formula (Vlll'): 

X — CO(CH 2 ) n -i — Y (VIII') 

wherein X represents a halogen atom and n and Y have the same meanings as defined above, and reducing 
the product; or 

(e) for production of a compound in which R 3 represents a methyl group and R 4 represents the group 
— (CH 2 )„— Y, reducing a compound represented by the following formula (X): 



0 
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wherein R\ R 2 , R s , n and Y have the same meaning as defined above; and optionally 

(f) converting the resulting compound to a salt, or the resulting salt to other salts or a free compound. 
5. A process according to claim 4, wherein in the variation (a), reduction is carried out using sodium 

borohydride as a reducing agent 
5 6. A process according to claim 4, wherein in the variation (b), the compound (VII) is reduced using 

lithium aluminium hydride as a reducing agent 

7. A process according to claim 4, wherein in the variation (b), the compound (VII) is reduced by zinc 

powder and acetic acid in acetic anhydride followed by sodium borohydride, and then the reduced product 

is hydrolyzed under alkaline conditions. 
10 8. A process according to claim 4, wherein in the variation (d), the reduction is carried out using lithium 

aluminium hydride or diborane-THF complex as a reducing agent. 

9. A process according to claim 4, wherein in the variation (e), the reduction is carried out using lithium 
aluminium hydride as a reducing agent 

10. A process according to any one of claims 1 to 9, further comprising mixing the compound with a 
15 pharmaceutical^/ acceptable carrier. 

11. Use of a compound as defined in claim 1 in the preparation of a medicament. 

12. Use according to claim 11 wherein the medicament is for the treatment of diabetes type II. 

Patentanspruche fur die Vertragsstaaten; BE CH DE FR GB IT U NL SE 

20 

1. Verbindung, die 

(i) ein 2-Phenylbenzoxepinderivat derfolgenden Formel (I): 



25 



30 




35 wobei 

R 1 und R 2 jeweils unabhangig voneinander ein Wasserstoffatom, ein Halogenatom, eine Hydroxyl- 
gruppe, Methylgruppe Oder Methoxygruppe sind; 

R a und R 4 jeweils unabhangig voneinander ein Wasserstoffatom, eine C n - 6 -Aikylgruppe oder die 
Gruppe — (CH 2 ) ft — Y bedeuten, wobei n eine ganze Zahl von 1 bis 5 und Y Phenyl, substituiertes Phenyl, 
40 Pyridyl, Pyrimidyl, Furyl oder Thenyl ist; oder 

R 3 und R 4 gemeinsam mit dem Stickstoffatom, an das sie gebunden sind, einen Pyrrolidinring, 
Piperidinring, Piperazinring, Morpholinring oder Thiomorpholinring biiden; und 

R 5 ein Wasserstoffatom, ein Halogenatom, eine geradkettige oder verzweigte d-e-Alkylgruppe, 
Trifluormethytgruppe, Methoxygruppe oder Alkoxycarbonylgruppe ist; oder 
45 (ii) ein pharmazeutisch vertragliches SSureadditionssalz eines solchen Derivats ist 

2. Verbindung nach Anspruch 1, wobei R* eine Methyl-, Ethyl- oder Propylgruppe ist 

3. Verbindung nach Anspruch 1 oder 2, bestehend aus einem einzigen Stereoisomeren oder aus einem 
Gemisch von Stereoisomeren. 

4. Pharmazeutische Zusammensetzung, enthaltend eine Verbindung nach einem der Anspruche 1 bis 3 
so mit einem pharmazeutisch vertrag lichen Tragerstoff. 

5. Pharmazeutische Zusammensetzung nach Anspruch 4, die als blutdrucksenkendes Mittel, hypo- 
glykfimisches Mittel oder die Blutplattchengerinnung hemmendes Mittel wirkt 

6. Verfahren zur Herstellung einer Verbindung nach Anspruch 1, bestehend aus den Stufen 
(a) Reduzieren einer Verbindung derfolgenden Formel (VI): 



55 



60 
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(b) zum Erzeugen einer Verbindung, bei der R 3 und R 4 Wasserstoffatome sind, Reduzieren eines Oxims 
der folgenden Formel (VII): 



N-OH 




is und erforderlichenfalls Hydrolysieren des reduzierten Produkts; oder 

{c) zum Erzeugen einer Verbindung, bei der R 3 ein Wasserstoffatom und R 4 die Gruppe— (CH 2 ) n — Y ist, 
Umsetzen einer Verbindung der Formel (I), bei der R 3 und R 4 Wasserstoffatome sind, mrt einer Halogen- 
verbindung der Formel (VIII): 



XHCH 2 ) n -Y (VIII), 



wobei X ein Halogenatom ist und n und Y die vorstehend angegebene Bedeutung haben; oder 

(d) zum Erzeugen einer Verbindung, bei der R 3 ein Wasserstoffatom und R die Gruppe— {CH 2 ) n —Y ist, 
Umsetzen einer Verbindung der Formel (I), bei der R 3 und R 4 Wasserstoffatome sind, mit einer Halogen- 

25 verbindung der Formel (VIII'): 

X-COtC^U-Y (VIII'). 

wobei X ein Halogenatom ist und n und Y die vorstehend angegebene Bedeutung haben, und Reduzieren 
30 des Produkts; oder ^ /ou v 

(e) zum Erzeugen einer Verbindung, bei der R 3 eine Methylgruppe und R 4 die Gruppe— (CH 2 )„—Y ist, 
Reduzieren einer Verbindung der folgenden Formel (X): 

35 0 

R v \ / 

40 n \ 



wobei R 1 , R a , R 5 , n und Y die vorstehend angegebene Bedeutung haben, und wahlweise 

(f) Umwandeln der erhaltenen Verbindung in ein Saiz oder des erhaltenen Satzes in andere Seize oder 
so eine freie Verbindung. 

7. Verbindung nach Anspruch 6, wobei bei Ausfuhrungsform (a) die Reduktion unter Verwendung von 
Natriumborhydrid als Reduktionsmrttel durchgefuhrt wird. 

8. Verfahren nach Anspruch 6, wobei bei AusfOhrungsform (b) die Verbindung (VII) unter Verwendung 
von Lithiumaiuminlumhydrid als Reduktionsmrttel reduziert wird. 

55 9. Verfahren nach Anspruch 6, wobei bei Ausfuhrungsform (b) die Verbindung (VII) durch Zinkpulver 

und Essigsaure in EssigsSureanhydrid und anschtie&end durch Natriumborhydrid reduziert und dann das 

reduzierte Produkt bei alkalischen Bedingungen hydrolysiert wird. 

10. Verfahren nach Anspruch 6, wobei bei Ausfuhrungsform (d) die Reduktion unter Verwendung von 

Uthiumaluminiumhydrid oder Diboran-THF-Kompiex als Reduktionsmittel durchgefuhrt wird. 
60 11. Verfahren nach Anspruch 6, wobei bei Ausfuhrungsform (e) die Reduktion unter Verwendung von 

Lithiumaluminiumhydrid als Redukti nsmittel durchgefuhrt wird. 

12. Verwendung einer Verbindung nach einem der AnsprOche 1 bis 3 fur die Herstellung eines 
Arzneimittels. 

13. Verwendung nach Anspruch 12, wobei das Arzneimittel fOr die Behandlung von Diabetes des Typs 
65 II bestimmt ist 
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Patentanspruche fur die Vertragsstaaten: AT ES 



1. Verfahren zur Herstellung einer Verbindung, die 

(i) ein 2-Phenylbenzoxepinderivat der folgenden Formef (I): 



15 




wobei 

R 1 und R a jeweils unabhangig voneinander ein Wasserstoffatom, ein Halogenatom, eine Hydroxyl- 
gruppe, Methyigruppe Oder Methoxygruppe sind; 

R 3 und R 4 jeweils unabhangig voneinander ein Wasserstoffatom, eine C^-Alky! gruppe oder die 
20 Gruppe — (CH 2 ) n — Y bedeuten, wobei n eine ganze Zahl von 1 bis 5 und Y Phenyl, substituiertes Phenyl, 
Pyridyl, Pyrimidyl, Fury! oder Thenyl ist; oder 

R 3 und R 4 gemeinsam mit dem Stickstoffatom, an das sie gebunden sind, einen Pyrrolidinring, 
Piperidinring, Piperazinring, Morpholinring oder Thiomorpholinring bilden; und 

R 5 ein Wasserstoffatom, ein Halogenatom, eine geradkettige oder verzweigte C^-Alky I gruppe, 
25 Trifluormethylgruppe, Methoxygruppe oder Alkoxycarbonylgruppe ist; oder 

(ii) ein pharmazeutisch vertragliches Saureadditionssalz eines solchen Deri vats ist. 

2. Verfahren nach Anspruch 1, wobei R 5 eine Methyl-, Ethyl- oder Propylgruppe ist. 

3. Verfahren nach Anspruch 1 oder 2, bei dem einziges Stereoisomer oder ein Gemisch von Stereo- 
isomeren erhalten wird. 

30 4. Verfahren nach einem der Anspruche 1 bis 3, bestehend aus den Stufen 
(a) Reduzieren einer Verbindung der folgenden Forme! (VI): 



35 



40 




oder 

(b) zum Erzeugen einer Verbindung, bet der R 3 und R* Wasserstoffatome sind, Reduzieren eines Oxims 
der folgenden Formel (VII): 



50 



55 




und erf orderlichenf alls Hydro lysieren des reduzierten Produkts; oder 

(c) zum Erzeugen einer Verbindung, bei der R 3 ein Wasserstoffatom und R 4 die Gruppe — (CH a ) ft — Y ist, 
60 Umsetzen einer Verbindung der Formel (I), bei der R 3 und R* Wasserstoffatome sind, mit einer Halogen- 
verbindung der Formel (VIII): 

X _(CH 2 ) n -Y (VIII), 
65 wobei X ein Hal genat m ist und n und Y die v rstehend angegebene Bedeutung haben; oder 



oo 
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(d) zum Erzeugen einer Verbindung, bel der R 3 ein Wasserstoffatom und R 4 die Gruppe — (CH 2 )„— Y ist, 
Umsetzen einer Verbindung der Formei (I), bei der R 3 und R 4 Wasserstoffatome sind, mit einer Halogen- 
verbindung der Formei (VIII'): 

S X— COICHJ,,.,— Y {VIII'), 

wobei X ein Haiogenatom ist und n und Y die vorstehend angegebene Bedeutung haben, und Reduzieren 
des Produkts; oder 

(e) zum Erzeugen einer Verbindung, bei der R 3 eine Methylgruppe und R 4 die Gruppe — (CH 2 ),r-Y ist, 
to Reduzieren einer Verbindung der folgenden Formei (X): 



is 



20 




wobei R\ R 2 , R 5 , n und Y die vorstehend angegebene Bedeutung haben, und wahlweise 
25 (f) Umwandeln der erhaltenen Verbindung in ein Salz oder des erhaltenen Salzes in andere Salze oder 
eine freie Verbindung. 

5. Verfahren nach Anspruch 4, wobei bei Ausfuhrungsform (a) die Reduktion unter Verwendung von 
Natrium bo rhyd rid als Reduktionsmittel durchgefuhrt wird. 

6. Verfahren nach Anspruch 4, wobei bei Ausfuhrungsform (b) die Verbindung (VII) unter Verwendung 
30 von Lithiumaluminiumhydrid als Reduktionsmittel reduziert wird. 

7. Verfahren nach Anspruch 4, wobei bei Ausfuhrungsform (b) die Verbindung (VII) durch Zinkpulver 
und Essigsaure in Essigsaureanhydrid und anschlieBend durch Natriumborhydrid reduziert und dann das 
reduzierte Produkt bei alkalischen Bedingungen hydrolysiert wird. 

8. Verfahren nach Anspruch 4, wobei bei Ausfuhrungsform (d) die Reduktion unter Verwendung von 
35 Lithiumaluminiumhydrid oder Diboran-THF-Komplex als Reduktionsmittel durchgefuhrt wird. 

9. Verfahren nach Anspruch 4, wobei bei Ausfuhrungsform (e) die Reduktion unter Verwendung von 
Lithiumaluminiumhydrid als Reduktionsmittel durchgefuhrt wird. 

10. Verfahren nach einem der Anspruche 1 bis 9, das weiterhin darin besteht, daB die Verbindung mit 
einem pharmazeutisch vertrSglichen Tragerstoff gemischt wird. 

40 11. Verwendung einer Verbindung nach der Anspruch 1 fur die Herstellung eines Arzneimittels. 

12. Verwendung nach Anspruch 11, wobei das Arzneimittel fur die Behandlung von Diabetes des Typs 
II bestimmt ist 

Revendications pour les Etats contractants: BE CH DE FR GB IT LI NL SE 

45 

1. Un compose" consistent en 

(i) un derive' de 2-ph6nyibenzoxepine pr6sentant la formule gene>ale suivante (I) 



50 



65 




dans laquelle: 

60 R 1 et R 2 , ind6pendamment I'un de ('autre, represented un atome d'hydrogene, un atome d'halogene, 
un groupe hydr xyle, un groupe m£thyle ou un groupe m6thoxy; 

R 3 et R 4 , ind6pendamment I'un de I'autre, repr6sentent un atome d'hydrogene, un radical alkyle 
c mprenant 1 a 6 atomes de carbone ou le groupe— (CH a )„— Y dans lequel n est un nombraentier compris 
entre 1 et 5, b rnes comprises, et Y est un radical ph6nyle, ph6nyle substitu6. pyridyle, pyrimidyle, furyle 

65 u thienyle; u 

oo 
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R 3 et R\ ensemble avec I'atome d'azote auquel ils sont lie's, forment un noyau pyrrolidine, plp6ridine, 
pipe>azine, morpholine ou thiomorphoiine; et 

R 5 represente un atome d'hydrogene, un atome d'halogene, un radical alkyie a chaine lineaire ou 
ramiftee comprenant de 1 a 6 atomes de carbone, un radical trifluoromSthyie, m6thoxy ou alcoxy- 
carbonyle; ou 

(ii) un sel d'addition d'acide pharmaceutiquement acceptable derivant d'un tel derive. 

2. Un compose selon la revendication 1, dans lequel R fi est un radical m^thyle, 6thyle ou propyle. 

3. Un compost selon la revendication 1 ou la revendication 2, consistant en un stereoisomers 
individual ou en un melange de ste>eoisomeres. 

4. Une composition pharmaceutique comprenant un compost selon Tune quelconque des 
revendicattons 1 a 3 associg a un support pharmaceutiquement acceptable. 

5. Une composition pharmaceutique seton la revendication 4, qui agit en tant qu'agent hypotenseur, 
agent hypogiycemique ou agent d'inhibition de la coagulation des piaquettes. 

6. Un precede* pour produire un compose selon la revendication 1, comprenant les Stapes de: 
(a) reduction d'un compose pr6sentant la formula generate (VI): 



20 



25 




30 ou 

(b) pour la production d'un compose* dans lequel R 3 et R 4 repr6sentent des atomes d'hydrogene, la 
reduction d'une oxime representee la formule generate (VII) suivante: 



40 




et, le cas echeant, I'hydrolyse du produit r6duit; ou 

(c) pour la production d'un compose" dans lequel R 3 represents un atome d'hydrogene et R 4 represente 
le groupe — (CH 2 ) 0 — Y dans lequel n et Y ont les significations pr^cttees, la reaction d'un compose de 
formule (I) dans lequel R 3 et R 4 consistent en un atome d'hydrogene avec un compose halogene* represente 
par la formule (VIII) 

X-tCH^-Y (VIII) 

dans laquelle X represente un atome d'halogene et n et Y ont les significations p recite es; ou 

(d) pour la production d'un compose" dans lequel R 3 consiste en un atome d'hydrogene et R 4 en le 
55 groupe — (CH 2 ) n — Y dans lequel n et Y ont les significations precitees, la reaction d'un compose de formule 

(!) dans lequel R 3 et R 4 sont des atomes d'hydrogene avec un compose halogene represente par la formule 
{VIII'): 

X-CCMCH^-Y (VIII') 

60 

dans laquelle X consiste en un atome d'halogene et n et Y ont les significations pr£cit£es, puis reduction du 
pr duft; ou 

(e) pour la production d'un compose^ dans lequel R 3 consiste en un groupe m6thyle et R 4 en un groupe 
— (CH 2 ) n — Y dans lequel n et Y ont les significations prdcitees, la reduction d'un compose represente par la 

65 formule suivante (X): 
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o 




(X) 



dans taquelle R\ R 2 , R 3 , n et Y ont les significations pr^citees; et eventuellement 

(f) la conversion du compose resultant en un sel, ou du sel resultant en d'autres sels, ou en un compose 
tibre. 

7. Un precede selon la revendication 6, dans lequel dans la variante (a), la reduction est mise en oeuvre 
en presence de borohydrure de sodium agissant en tant qu'agent reducteur. 

8. Un procedd selon la revendication 6, dans lequel dans ta variante (b), le compose (VII) est reduit a 
I'aide d'hydrure d'aluminium lithium agissant en tant qu'agent reducteur. 

9. Un proc6d§ selon la revendication 6, dans lequel dans la variante (b), le compose 1 (VII) est reduit par 
de la poudre de zinc et de I'acide acetique en anhydride ac6tique puis est traits par le borohydrure de 
sodium et le produit reduit obtenu est hydrolys6 dans des conditions alcalines. 

10. Un procede selon la revendication 6, dans lequel dans la variante (d), la reduction est mise en 
oeuvre en presence d'hydrure d'aluminium lithium ou d'un complexe diborane-THF agissant en tant 
qu'agent reducteur. 

11. Un proc£d£ selon la revendication 6, dans lequel dans la variante (eh la reduction est mise en 
oeuvre en presence d'hydrure d'aluminium lithium agissant en tant qu'agent reducteur. 

12. Utilisation, pour la fabrication d'un medicament d'un compose selon I'une quelconque des 
revendications 1 a 3. 

13. Utilisation selon la revendication 12 dans laquelle le medicament est destine* au traitement de 
diabetes de type II. 

Revendications pour les Etats contractants: AT ES 

1. Un proced6 comprenant la preparation d'un compose consistant en: 

(i) un derive de 2-phenylbenzoxepine prgsentant la formule generale suivante (I) 




(I) 



dans laquelle: 

R 1 et R 2 , ind6pendamment I'un de I'autre, representent un atome d'hydrogene, un atome d'halogene, 
un groupe hydroxyle, un groupe m6thyle ou un groupe methoxy; 

R 3 et R 4 , independamment I'un de I'autre, represente un atome d'hydrogene, un radical alkyle 
comprenant 1 a 6 atomes de carbone ou le groupe— (CH a ) n — Y dans lequel n est un nombre entier compris 
entre 1 et 5, bornes comprises, et Y est un radical phdnyle, phenyle substitu6, pyridyle, pyrimidyle, furyle 
ou thienyle; ou 

R 3 et R 4 , ensemble avec I'atome d'azote auquel ils sont lies, torment un noyau pyrrolidine, piperidine, 
pipe>azine, morpholine ou thiomorpholine; et 

R 9 represente un atome d'hydrogene, un atome d'halogene, un radical alkyle a chaine linSaire ou 
ramifiee comprenant de 1 a 6 atomes de carbone, un radical trifluoromethyte, methoxy ou alcoxy- 
carbonyle; ou 

(ii) un sel d'addition d'acide pharmaceutiquement acceptable d6rivant d'un tel derived 

2. Un pr cede selon la revendicati n 1, dans lequel R 5 est un radical methyle, 6thyle ou propyls. 

3. Un procedd selon la revendication 1 ou la revendication 2, conduisant a un stereoisomere individuel 
ou a un melange de ste>eois meres. 

4. Un procede selon I'une quelc nque des revendications 1 a 3, comprenant les etapes de: 
(a) reduction d'un comp se presentant la formule generale (VI): 
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(b) pour la production d'un compose dans lequel R 3 et R 4 representent des atomes d'hydrogene, la 
reduction d'une oxime representee la formule generale (VII) suivante: 



N-OH 




et, le cas echeant I' hydro lyse du produit reduit; ou 

(c) pour la production d'un compost dans lequel R 3 represente un atome d'hydrogene et R 4 represente 
le groupe — (CH 2 ) n — Y dans lequel n et Y ont les significations precitees, la reaction d'un compost de 
formule (i) dans lequel R 3 et R 4 consistent en un atome d'hydrogene avec un compose halogene represente 
par la formule (VIII) 



X-(CH a ) n -Y 



(VIII) 



dans laquelle X represents un atome d'halogene et n et Y ont les significations precitees; ou 

(d) pour la production d'un compose dans lequel R 3 consiste en un atome d'hydrogene et R 4 en le 
groupe — (CH 2 ) n — Y dans lequel n et Y ont les significations precitees, la reaction d'un compose de formule 
(I) dans lequel R 3 et R 4 sont des atomes d'hydrogene avec un compose halogene represente par la formule 
(VIII*): 



X— CO— <CH 2 ) n -i— Y 



(VIII'J 



dans laquelle X consiste en un atome d'halogene et n et Y ont les significations precipes, puis reduction du 
produit; ou 

(e) pour la production d'un compose dans lequel R 3 consiste en un groupe methyle et R 4 en un groupe 
— (CH 2 ),,— Y dans lequel n et Y ont les significations precitees, la reduction d'un compose represents par la 
4S formule suivante (X): 

0 



<CH 2 )„-Y 



(X) 



dans laquelle R\ R 2 , R 3 , n et Y ont les significations precitees; et eventuellement 

(f) la conversion du compose resultant en un sel, ou du set resultant en d'autres sets, ou en un compose 
libre, 

5. Un procede sel n la revendication 4, dans lequel dans la variante (a), la reduction est mise en oeuvre 
en presence de borohydrure de sodium agissant en tant qu'agent r£ducteur. 

6. Un procede selon la revendication 4, dans lequel dans la variante (b), le compose (VII) est r£duit a 
I'aide d'hydrure d'aluminium lithium agissant en tant qu'agent reducteur. 
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7. Un precede selon la revendication 4, dans lequel dans la variante (b), le compose" (VII) est rdduit par 
de la poudre de zinc et de I'acide acetique en anhydride antique puis est traite par le borohydrure de 
sodium et le produit reduit obtenu est hydrolyse* dans des conditions alcalines. 

8. Un proc6d6 selon la revendication 4, dans lequel dans la variante (d), la reduction est mise en oeuvre 
5 en presence d'hydrure d'aluminium lithium ou d'un complexe diborane-THF agissant en tant qu'agent 

reducteur. 

9. Un precede* selon la revendication 4, dans lequel dans la variante (e), la reduction est mise en oeuvre 
en presence d'hydrure d'aluminium lithium agissant en tant qu'agent reducteur. 

10. ProcSde* selon Tune quelconque des revendications 1 a 9, comprenant en outre le melange du 
io compose avec un support pharmaceutiquement acceptable. 

11. Utilisation d'un compose* tel que dtfini dans la revendication 1 dans la preparation d'un 
medicament 

12. Utilisation selon la revendication 11 dans laquelle le medicament est destine au traitement de 
diabetes de type II. 

15 



20 



25 



30 



35 



40 



45 



SO 



65 



60 



66 



